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THE BIG MEADOWS DAM 


ln constructing the Big Meadows dam, the Great 
Western Power Company will place before engineers 
and investors a very interesting piece of work. This 
dam when completed will back up the flood waters of 


It is interesting to compare this dam with other 


similar reservoir dams. There are but three that can 
be put in the same class. These are the Ashokan, 
the Roosevelt and the Assouan dams. The Ashokan 





Fig. 1. Big Bear Valley Dam in Southern California, nearing completion. 
Type of dam adopted in the Big Meadows project. 


the Sierras, submerging 25,600 acres of land, thereby 
impounding 1,160,000 acre ft. of water. It will be 
720 ft. long ou top and 150 ft. high over all. By the 
employment of the Eastwood Multiple Arch type less 
than 30,000 cu. yds. of reinforced concrete will be 
necessary in its construction. 


dam of the New York water supply submerges 8300 
acres of land, thereby impounding 368,030 acre feet 
of water. The dam is 1000 ft. long on top and 180 ft. 
high ; 884,000 cu. yds. of masonry and 7,000,000 cu. yds. 
of earth work were necessary in its construction and 
its cost was $12,669,755. The Roosevelt dam of the 





eon 








ead Cee a ee 
. Pe. 





288 JOURNAL OF ELECTRICITY, POWER AND GAS 


U. S. Reclamation Service submerges 16,320 acres of 
land, thereby impounding 1,284,000 acre feet of water. 
The dam is 1080 ft. long on top and 280 ft. high; 
332,300 cu. yds. of material were necessary in its con- 
struction and its cost was $3,470,000. The Assovan 
dam in Egypt was first built to submerge 40,000 acres 
of land thereby impounding 863,000 acre ft. of water. 
The original length was 6400 ft. and height 130 ft., 
necessitating 700,000 cu. yds. of masonry at a cost of 
$12,250,000. It has since been increased to 1,500,000 
acre ft., but the final cost and dimensions are not 
available. 

The present project for the building of the Big 
Meadows dam produces the cheapest reservoiring per 
acre ft. of any project of its size in the world. The 
comparative small amount of concrete (30,000 yards) 
is due in a great measure to the natural endowments 
of the dam-site. In Fig. 2, as one looks down stream, 
the cleared portion is the location decided upon. Nev- 
ertheless a saving of $500,090 is made by the particu- 
lar design of dam selected over a cyclopean masonry 





dam. The dam-site is located one mile below Nevis, 
Plumas county, California. The dam will be 150 ft. 
high over all, the burden being 34 ft. in depth. The 
bed-rock formation is a gray lava or basaltic rock. The 
drainage area from which the waters to fill the en- 
closure will be drained comprises 480 sq. miles of 
the snow-capped Sierras. It is now definitely planned 
to have the dam completed by the fall of 1912 so as to 
benefit by its water storage during the dry season of 
1913. 

The dam is to be of the Eastwood multiple-arch 
type. John S. Eastwood, the originator of the design 
employed is to be the engineer in charge. There will 
be 22 spans of 30 ft. each, and in addition an automatic 
spillway constructed with straight walls and a concrete 
apron. Fig. 3 shows the skeleton of an Eastwood mul- 
tiple arch type of dam. This is a picture of the Big 
Bear Valley dam near Redlands, California, now in 
course of erection. Fig. 1 shows the same dam almost 
complete. This dam which has thus far proved thor- 
oughly satisfactory although as yet not fully tested 
is 92 ft. over all in height, 363 ft. long. It contains 
4684 cu. yds. of material and impounds 63,000 acre ft. 
of water. 
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The North Fork of the Feather River has its 
source in springs rising in the Big Meadows. It flows 
out of the Meadows through a narrow gorge which 
provides a natural and inexpensive site as detailed 





Fig. 3. Skeleton view of Big Bear Valley Dam, illus- 
trating Eastwood Multiple Arch Type to be used in Big 
Meadows project. 


above for a dam by the construction of which there 
can be impounded in the Big Meadows enormous quan- 
tities of water. The natural minimum flow of the 
river is approximately 1000 cu. ft. per second. This 








Fig. 4. Area to Be Flooded by Waters Impounded 
in Big Meadows When Dam is Completed. 


flow will be increased to 1500 cu. ft. per second as the 
result of the construction of a 63 ft. dam, and 2500 
cu. ft. per second when the dam is raised to its full 
height of 110 feet as contemplated. 
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The combined minimum flows of all the rivers 
upon which power is now being developed to supply 
Oakland and the territory east and north to Oroville 
do not exceed that of the North Fork of the Feather 
River. The storage possibilities or these several 
streams do not equal that of the Big Meadows alone. 
‘The by-product value for irrigation of the waters 
stored in the meadows after they have been converted 
into electric energy is sufficiently great to warrant the 
belief that in time substantial revenue to the company 
will accrue from this as yet little considered source. 

At Big Bend, eighteen miles above Oroville, and 
one hundred and fifty-three miles northeast of Oakland, 
the company has installed in successful operation a 
hydroelectric plant with a total capacity of 55,000 elec- 
trical horsepower which will be increased in the near 
future to 70,000 horsepower. This plant consists of 
a masonry dam 85 ft. high and a concrete intake tower 
through which the water is delivered under pressure 
to a concrete lined tunnel driven through the solid 
rock for 15,000 ft., from which it passes by means of 
a steel header and pressure pipes to four water wheels 
directly connected to electric generators. The water 
is utilized under a head of 455 ft. at which head the 
natural minimum flow of the river is sufficient for the 
present installation. When the flow of the river is 
increased to 2500 cu. ft. per second by the development 
of the Big Meadows storage, this plant can be increased 
to 110,000 electrical horsepower by merely adding the 
necessary generating units, the intake tower, tunnel, 
and header having been constructed of sufficient size 
to accomplish this result. 

The power generated at Big Bend is transmitted 
153 miles to Oakland over two circuits, each consist- 
ing of three copper cables suspended from steel towers 
set in concrete foundations. The power, which is 
transmitted at 100,000 volts, is reduced to make it 
available for commercial use by means of apparatus 
installed for that purpose in concrete substations lo- 
cated at Sacramento, Brighton, Antioch, Cowell and 
Oakland. From these substations secondary distrib- 
uting circuits carry the current to the customers of 
the company. Each substation can, through its second- 
ary distributing system, supply customers within a 
radius of twenty-five miles. 

Between the Big Meadows and the present plant 
at Big Bend, the North Fork of the Feather River has 
a fall of 3400 feet, much of which can be used for power 
purposes. The opportunities for the profitable use of 
this fall are practically all controlled by the company. 
With the amount of water which will be made avail- 
able by the Big Meadows storage these developments 
will, it is estimated, produce 500,000 horsepower. 

On the estuary in Oakland, an unusually favorable 
location for securing condensing water and supplies 
of fuel oil by barge, pipe line or railroad, the company 
has erected a concrete and steel power plant contain- 
ing water tube boilers and three steam turbines each 
directly connected to electric generators of a com- 
bined capacity of 15,000 electrical horsepower. This 
plant is in reserve for emergencies and as an assur- 
ance to customers of continous service. 

The steam plant in San Francisco consists of a 
steel and concrete building, water tube boilers having a 


JOURNAL OF ELECTRICITY, POWER AND GAS 289 


capacity of 20,000 horsepower and steam _ turbines 
directly connected to electric generators having a ca- 
pacity of 28,000 electrical horsepower. Additional 
boiler capacity can be installed in the present building. 
From this power station, by means of conduits in the 
business district, and over head lines in the residence 
sections, the company supplies a large amount of cur- 
rent for lighting and power in San Francisco. 

Physical connections between the plants in San 
Francisco and Oakland will in a few months be 
effected by means of cables under the Bay of San 
Francisco. This will make it possible to use in San 
Francisco the low cost hydroelectric current gener- 
ated in the mountains at a very substantial saving over 
that generated by steam from fuel oil. It also makes 
available, as a reserve for the entire system, the steam 
plant in San Francisco which can now be used only 
for that district. The combined capacity of the power 
plants now in operation is 98,000 electrical horsepower. 

The Great Western Power Company, the owner 
of these properties, has had an interesting history. It 
had its inception in 1900 and after six years devoted 
to the acquisition of lands and water rights and pre- 
liminary engineering and investigation, was incorpor- 
ated in 1906. Construction of its power plant at Big 
Bend was started the same year, continued without 
interruption during the panic of 1907, and was com- 
pleted in 1909. The company has been in successful 
commercial operation for eighteen months. In 1908 
the California Electric Generating Company, a sub- 
sidiary of the Great Western Power Company, com- 
pleted its steam plant in Oakland, it having been 
erected as a reserve to the hydroelectric plant. The 
company has but recently taken over the City Elec- 
tric Company of San Francisco by purchase of its capi- 
tal stock. ‘Lhe plant of the City Electric Company in 
San Francisco was completed in November, 1907, and 
has since been in continuous operation. 

The Great Western Power System, which term is 
used to designate the property of the company and 
its subsidiaries, including the City Electric Company, 
consists of hydroelectric properties on the North Fork 
of the Feather River in California; a steel tower trans- 
mission line from the Big Bend power plant to Oak- 
land; substations at Sacramento, Brighton, Antioch, 
Cowell and Oakland and secondary distributing lines 
radiating therefrom, and underground and overhead 
distributing systems in San Francisco, a steam plant 
in Oakland and one in San Francisco. 





ELECTRICITY IN AGRICULTURE. 


So far as wheat is concerned the beneficial effect 
of electricity has been amply demonstrated by ex- 
periments already carried out. With three different 
fields of wheat, each growing electrified and non- 
electrified crops, so distinct was the improvement in 
the electrified crop that a line of demarcation in the 
field could be plainly seen. Satisfactory experiments 
have also been tried here upon sugar beet. In Ger- 
many experiments have been carried out with an elec- 
trified spray of water in order to get over a difficulty 
which has been encountered, namely, that electrified 
crops produce less in dry weather. 


peer een . 
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PRIMER OF APPLIED Oe p= pressure per square foot, 


FIFTH LECTURE. 
Laws of So-called Perfect Gases. 

During the last lecture the results of applying 
heat to a pound of ice at 0° F. until it was finally 
evaporated into steam was followed step by step. 
As long as any water remains, the steam or gas being 
formed has peculiar properties as compared with 
the steam or gas when its temperature is raised con- 
siderably beyond the evaporation point for the par- 
ticular pressure at which the evaporation of water 
in steam takes place by a slight increase in heat, or 
what is practically the same thing the condensa- 
tion of steam back into water by a slight decrease 
of heat. Where steam is thus heated beyond its 
condensation point, it is said to be superheated, and 
like all other gases heated beyond their condensa- 
tion point, it obeys almost perfect laws, which are 
known as laws of perfect gases. Among the socalled 
perfect gases may be classified air, hydrogen, oxygen, 
superheated steam, ammonia, carbonic acid, and a 
number of others. 

Years ago a scientist named Boyle took an en- 
closed tube of the form A B C D E, and put one 
of the socalled perfect gases in D E and then poured 
mercury B C D, into the tube, thus compressing the 
gas in D E. Now it is evident that the weight of the 
column of mercury BC, added to the atmospheric 
pressure will give at once the total pressure on the 
gas in D E. By pouring in more mercury at A, Boyle 


A 





Fig. 15. Boyle’s Experiment in Establishing His 
Law of Gases. 


found a wonderful relation which is still known as 
Boyle’s Law of Gases. He found that as the pres- 
sure was increased the volume of the gas diminished, 
and in such a way that the product of the pressure 
and volume always remained constant. Thus, if the 
volume was 2 cu. in. at 14.7 lb. pressure, it would 
be reduced to 1 cu. in. by application of 29.4 lb. pres- 
sure. 

Putting this law into algebraic form we have 

p v= a constant, 

or p V—=prvs, 
~~ 34 resume, devoid of higher mathematics, covering the 
essentials of a series of lectures now ae given by the editor 


of this Journal before the Senior Mechanical Engineering 
students at the University of California. 


v= cubuc feet per pound, 
ps = pressure per square foot, usually at 32° F., 
ve== cubuc feet per pound, usually at 32° F. 

In 1806 Charles found another very remarkable 
law of gases. He found that by keeping a gas under 
a constant pressure and applying heat, a definite in- 
crease in volume would result. Now Charles found 
definitely that if, for instance, he started with a gas 
at 0° C., no matter what the pressure as long as 
he maintained it constant throughout his experiment, 
when he had applied sufficient heat to raise its tem- 
perature to 1° C., the gas had increased 1/273rd of 
its volume. Expressed mathematically, this becomes 

v=ve (1+ t/273) 
where v=cubic ft. per pound of gas, 
ve = cubic ft. per pound of gas at 0° C., 
t= degrees centigrade. 

By observing this equation, we see that if a gas 
be cooled, there would be a point where its volume 
would be practically nothing. Such a point would 
be reached at — 273° C. or 491.4° F. below the freez- 
ing point of water. Now since the freezing point of 
water is 32° on the Fahrenheit scale, to convert tem- 
peratures to absolute Fahrenheit scale, we must add 
459.°4 to the number of degrees Fahrenheit, and to 
convert temperatures to the absolute Centigrade scale, 
273° to the number of degrees Centigrade. 

It will be evidently a matter of great convenience 
in computation, and in the study of gases, if a single 
equation is devised that will represent both these 
laws above stated. 

Such an equation is 

pv = RT, 
where p= the number of Ib. per sq. ft., 
v =the cu, ft. per Ib., 
R =a constant, 
T degrees Fahrenheit on absolute scale. 

Evidently from this equation we can find the 
value of R for any perfect gas if we know its volume 
at any given temperature and pressure, and having 
once determined its value, ever afterwards any pres- 
sure or any volume, or any temperature can at once 
be computed when two of these factors are known. 

In the case of air and its application in the air 
compressor, we know that one Ib. of air has a volume 
of 12.39 cu. ft. under atmospheric pressure of 32° F. 
Now as we have previously seen, atmospheric pressure 
amounts to 14.7 lb. per square inch. In our formula 
this pressure must be multiplied by 144 in order to 
compute the pressure per sq. ft., and as 32° F. is 
equal to 491.°4 F. in the absolute temperature, we 
now substitute in our formula 

pv=RT 
(14.7 & 144) & 12.29—R (491.4) 
or R = 53.37. 
Hence for air we have 
pv=RT, 
or pv = 53.37 T. 

This equation is always true for air, hence let us 
take a practical computation. In an air compressor 
chamber we have 10 lb. of air at 200° F. The cubical 
contents of the chamber amount to 120 cu. ft. What 
must be the pressure? 
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120 
T = 459.4 + 200 = 659.4 v=—=——=12 
: 
53.37 « 659.4 
hence— p=———————— = 2950 lb. per sq. ft. 
12 


In the solution of problems such as this, the slide 
rule is found most convenient and the result is prob- 
ably correct within 2 per cent. 

Taking another illustration, how many pounds 
of air does it take to fill 5600 cu. ft. at 15 Ib. pressure 
per sq. in. and at 60° F? 

Here p= 15 X 144; T = 459.4 + 60 = 519.4, 


519.4 53.37 
Vv = ———_—__—- = 12.9, and as this is the vol- 
15 & 144 
5600 
ume of 1 Ib., 5600 cu. ft contain —— = 434 Ib. of air. 
12.9 


It is evident that if we can introduce into our 
general equation some slight modification in ordgr 
to obtain weights directly, it will be a little more 
convenient in the solution of such problems as the 
above. 


Let V = total cu. ft. of a gas. 
v=cu. ft, per Ib. 
W = weight in Ib. 
Then W Xv=V 


V 
or v=— 


W 


Substituting in our formula, 
pv=RT, 


V 

we have p—=—RT, 
W 
pV 

or W = 





RT 
In the last problem, above mentioned, we can 
now substitute and solve directly; thus: 


pV 15 144 x 5600 
Or ii k sic: tates endinigninindhilniimemtaabiieions 
RT 53.37 519.4 


Having now determined a definite value of “R” 
in the case of air, we shall next discuss an accurate 
and beautiful method of determining its value for any 
other perfect gas, by simply knowing its specific 
density. Before, however, illustrating this method, 
it will be instructive to discuss one more law of 
gases. Dalton, in 1807, gave forth to the world the 
law of partial pressures, summarized in the follow- 
ing sentences. Two gases at the same temperature, 
provided they do not interact chemically, do not inter- 
fere with each other’s pressures when mixed. Thus, 
if they are forced into the same volume, the pressure 
of the mixture is equal to the sum of those of the 
components. The gases are, therefore, still thought 
of individually, and the share which each gas has in 
the total pressure is called its partial pressure. For 
example, a gas measured over water contains water 


= 434 Ib. of air. 
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vapor. The partial pressure of this, called the aqueous 
tension, which is definite for each temperature, must 
be substracted from the total pressure. 

Now if the gases do act upon one another chem- 
ically, we must very carefully consider the new rela- 
tionship. The difference in the two cases can be 
better seen from a comparison by illustration. First 
take air as an example of a mixture of two gases. 
As we have previously seen, air contains four parts 
by volume of an inert substance known as nitrogen 
and one part by volume known as oxygen. Each part 
of nitrogen has 14 units of weight as compared to 16 
units of weight for each part of oxygen. Placing 
these 5 parts together we should have a total of 72 
units of weight, which would occupy 5 units of vol- 
ume. Then evidently 1 unit of volume of air would 
have 14.4 units of weight. Oxygen gas has 16 units 
of weight as we have just seen. In our formula 
pv—RT, which we have found true for all perfect 
gases, it is clear that if we are considering a gas that 
is, for instance, twice as heavy as air, v would be but 
one-half, and consequently R would have to be but 
one-half. Hence to compute R in any given case, 
since we know R for air, we have a simple relation- 
ship, that the R for the new gas is to the R for air 
as the relative density of the air is to the relative 
density of the new gas. Thus to find R for oxygen, we 
have 


Ro 14.4 
R16 
53.37 * 14.4 
or Re <= ——______ = 48] 
16 


To compute the relative density of a mixture of 
two gases which have undergone a chemical change, 
we must proceed very carefully, taking into account 
the laws of chemical reaction. Let us take the case of 
superheated steam, or H: O, which means that 2 units 
by volume of hydrogen have been mixed and chemi- 
cal reaction taken place with1 unit by volume of 
oxygen. If no chemical reaction had taken place, we 
should proceed to compute its relative density exactly 
as in the case of air. Thus we should take two units 
of volume of the hydrogen, which represents two 
units of weight also, and add one unit of oxygen, 
which represents 16 units of weight, thus making 
3 units of volume, in all, representing 18 units of 
weight. Hence 1 unit of volume would represent 
6 units of weight. This is incorrect, however, as 
chemical action has taken place, and the two hydro- 
gen units have combined with the one unit of oxygen 
to form steam or H: O. It is found by experiment 
that the volume occupied by the new compound is 
twice as much as the oxygen under the same condi- 
tion of pressure and temperature. Hence the weight 
of the new compound or rather density is one-half 
of the 18 units above referred to or in this case 9. 
Therefore to compute R for steam, we have 


R (steam) 144 


R (air) 9 








Sipe? 


4 hata, 308 yore * 
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53.37 & 14.4 
or R (steam) = ———————- = 85.6 
9 


Similarly for other gases, we find values in the 
following table: 


Relative R 

Density. Value 
MEP soc cee Chea a eee ote oe BG pRia deh oe ee Pe babs see 53.4 
EAS iso's sein i aia aa pew bokeh wie sis abirink neha Pee 48.1 
Se SEs Secs ech d 0 ek ebdeaaseenen St 4 cet rana eee eke ike cee 770. 
BE 1% din CURES ood Sieeieae 6 hes BOE: « Culte WES es aks be 6 Tee a ele 54.9 
Gs i rate ve nial SI ee Ae ae RE on dy oe ke tai ose koe 35 
POTN 6 0 us one canes seee cee «ease i stekhal eieke eras eee 90.6 
Gg a ee Ews on Oe eRe EE ee rad Ca, Se aie as oh ae 54.9 
H,O (steam).......ss-ceeeees aici ce Shaws Shh RSs een Wales 85.6 


We must observe caution in using too freely the 
above formulas, for at our ordinary pressures and tem- 
peratures, the gas may be too near its condensa- 
tion point, and we shall find that the law for perfect 
gases will not hold when a gas becomes a saturated 
vapor or even too near this point. With proper dis- 
cretion in their use, however, the above will be found 
sufficiently accurate for their ordinary application. 


THERMOTWISTERS. 

1. Find the volume of one pound of air in an air compressor 
at a pressure of 100 Ib. per sq. in., the temperature being 32° F., 
using Boyle’s law only. 

2. From Charles’ law, find the volume of one pound of air 
at atmospheric pressure and 72° F. 

38. Find the temperature of 2 ounces of hydrogen con- 
tained in a 1-gallon flash and exerting a pressure of 10,000 Ib. 
per sq. in. 

4. How large a flask will contain 1 Ib. of nitrogen at 3200 
lb. pressure per sq. in. and 70° F? 


SOLUTION OF THERMOTWISTERS—SECOND LECTURE 

1. Convince yourself of the enormous amount of latent 
energy stored in 10 lb. of coal. Assume that each Ib. of coal has 
a calorific value of 14,500 B.t.u. Convert into mechanical energy 
and estimate the vertical aerial journey you could take on this 
energy, were it explodel under you and yuvur body were able 
to absorb all the energy. 

Total calurific value of coal. 

= 19 « 14,500 —: 145,000 B.t.u. 

145,000 % 778 = 112,800,000 ft. lbs., of energy represented. 

Assuming my weight at 175 lb., it would require 175 ft. Ib. 
to lift me 1 ft. Hence I would be lifted a total distance of 


145,000 x 778 
— ==: 644,500 ft. Ans. 
175 or about 123 miles. 


2. In a heat engine test, each pound of steam leaves the 
engine containing 125.2 B.t.u. less heat than when it entered 
the cylinder. The engine develops 155 h.p., and consumes 3160 
ib. of steam per hour. Compute the mechanical equivalent of 
heat. 





155 h.p.= 155 & 338,000 x 60 ft. lbs. per hour. 
Since 125.2 B.t.u. leave each lb. of steam for a total of 3160 
ib., we have 
3160 x 125.2 
Hence mechanical equivalent of heat 


155 & 33,000 « 60 
3160 « 125.2 
3. In a test to determine the calorific value of anthracite 
coal by means of a Parr Calorimeter, % gram of the coal was 
properly burned and a temperature rise of 2.040° C noted. How 
many B.t.u. of heat per Ib. of coal? 
On page 228, we find 
= (t — 0.0069) x W x 0.73 
Since W —2 kilograms we have 
C= (2.040 — 0.006) & 2 & 0.73 calories per % germ. of fuel. 
or 2.034 « 2 & 0.73 & 2000 calories per kilogram of fuel. 
Since 1° C.=>9/5° F. and 1 kilogram = 2.205 lb., we have 


2.0384 & 2 x 0.73 x 2000 


=775 Ans. 





B.t.u. per lb of fuel= 
2.205 


4. A piece of cast iron bar, weighing one-half Ib., is thrown 
into the furnace and heated to the temperature of the fire, and 
is then withdrawn and placed in a pail containing 10 Ib. of 
water. The original temperature of the water was 60° F., and 
after immersion of the iron, the temperature rose 20°. Find 
temperature of the furnace, 

On page 227 we find specific heat of cast iron is .180. 

wt 


XooT + — 
ws 
10 x 20 


or X = 60 + ————_—_- 
0.5 & .180 


= 60 +2224 or 2284° F. Ans. 


1 ecntrdeemiesoyt Oiien 4860. Ant, 
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INTERURBAN RATE MATTERS IN THE 
NORTHWEST. 

The supreme court of the State of Washington 
has recently handed down a most important decision 
relative to the rate struggle of electric railways oper- 
ating in suburbs of Tacoma and Seattle. The case 
in question being that of the Puget Sound Electric 
Railway Company, appellant, against the railroad 
commission of Washington ex rel W. H. Paulhamus, 
respondent, and David Hart and others, intervenors, 
sustaining the Thurston county superior court in up- 
holding the order of the railroad commission which re- 
duces the rates on the interurban between Seattle 
and Tacoma for a distance of twelve miles out of 
each city, and which cuts the rates on the Seattle- 
Renton line and the Tacoma-Puyallup line. 

The first rates were established when the com- 
pany started business in 1902, and they prevailed until 
October 17, 1909, when the company put in its new 
rates, which resulted in almost depopulating the 
smaller suburbs, which were inhabited by the workers 
of Seattle and Tacoma, who had acquired land for 
small homes because of the low rates. It was shown 





Limited Train, Puget Sound Electric Railroad. This 
is the road the new rate decision will directly affect. 


that they couid not afford to pay the new rate, there- 
fore the commission held it was unreasonable. 

Chairman H. A. Fairchild, of the commission, de- 
clares that the decision is the most important that 
has ever been made in the Washington court on the 
subject of rate making 

The court takes the same view the commission 
does: That 7 per cent is not an unreasonable return 
on an investment; that mistakes of the company in 
the past cannot be assessed to the traveling public 
(for it was shown that since being organized the com- 
pany has not set aside a proper sum to cover depre- 
ciation). 








September 30, 1911.] 


“The importance of the decision is not measured 
by the relief granted to the patrons of this road,” says 
Mr. Fairchild. “It is in the principles enunciated, 
which will be authoritative in the determination of 
future rate hearings. 

“The court, in an exhaustive review, sustains the 
commission in its holding that the maximum -charge 
that can be made by a public service company is 
the value of the service to the patron (provided the 
charge pays the cost of the extra service rendered) 
irrespective of whether the particular charge will be 
remunerative to the stockholders. 

“The railroad company contended that, while it 
might properly voluntarily reduce the charge for a 
particular service to a point that was not compensa- 
tory, the commission possessed no such authority and 
must be guided solely by a consideration whether the 
rate was remunerative; that this was a question of 
policy, and when the commission ordered in a rate 
that, standing alone, was an unremunerative rate, it 
usurped the functions reserved to the company. 

“The effect of the decision is to permit the com- 
mission in dealing with particular rates to consider 
all the elements and surroundings that would influence 
an honest traffic manager in putting in or changing 
such rate. 

“Many questions affecting valuation of railroads 
are settled by the decision. From a commission stand- 
point, it is the most important decision handed down 
by our courts. 

“In my opinion, the order affirmed will result in 
an increase of net returns to the company. The rates 
ordered reduced affect only approximately 10 per cent 
of the company’s revenues, and the increase in travel 
by reason of the reduced rates will, in my judgment. 
result in a benefit instead of an injury to the railroad 
company.” 


ELECTRICAL JOBBERS AT PORTLAND. 


The Pacific Coast electrical jobbers met at Port- 
land, Oregon, on September 21, 22 and 23. They 
played some golf, saw some baseball and heard some 
papers. The golf tournament was won by R. D. Hola- 
bird, who still holds the cup. The baseball was of 
the professional series which is not yet completed. 
The papers will appear in subsequent issues of this 
publication, 

The papers read and discussed included “Cost ot 
Doing an Electrical Supply Business,” by R. D. Hola- 
bird of San Francisco; “What Should Constitute 
Assets of a Company,” by R. H. Gregory comp- 
troller of the Western Electric Company, and 
“How to Overcome the Practice of Selling Staple 
Commodities at a Loss,” by F. M. Bernadin. 

At the banquet on Friday evening a number of 
manufacturers’ representatives also joined the party, 
having been invited to be in Portland at the time. 
These included S. D. Vandererift of the National Elec- 
tric Lamp Association; H. E, Sanderson of the Bry- 
ant Electric Company; Irving H. Shorno of the 
General Electric Company: Henry R. Behneman, 
manager of John R. Cole Company’s Seattle house; 
A. E. Barlow and C. E. Tohnson of the American 
Ever Ready Company: C. E. Gregory of the Arrow 
Electric Company; F. G. Larkin, Seattle representative 


JOURNAL OF ELECTRICITY, POWER AND GAS 293 


of the Telephone Electric Equipment Company, and 
M. D. Stearns of the Standard Underground Cable 
Company. 

The meeting was unanimously declared to be 
one of the most successful yet held, being character- 
ized by an excellent spirit of co-operation in electrical 
trade circles on the Pacific Coast. Portland’s beauties 
of climate and scenery were fully enjoyed especially 
by those participating in the golf tournament at the 
Waverly Golf Club. 

The formal meeting adjourned at noon on Satur- 
day, some leaving for San Francisco and some for 
Seattle later in the day, others staying to enjoy the 
hearty hospitality of the web-footers. 


SEATTLE BRANCH MEETING OF AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS. 


The members of the Seattle Section of the Ameri- 
can Institute of Electrical Engineers met at dinner at 
the Arctic Club on the evening of September 16. This 
being the first meeting after the summer recess no for- 
mal paper was presented. Secretary Whitney 
reported the business transacted at the Chicago na- 
tional meeting and Chairman A. A. Miller outlined 
a comprehensive plan of action for the next year. In 
all likelihood a Pacific Coast meeting will be held at 
Seattle about the time of the National Electric Light 
Association’s convention there. 


MINE PRODUCTION IN 1910 AS REPORTED BY 
THE U. S. GEOLOGICAL SURVEY. 


The mine output of gold, silver. copper and lead in 
California in 1910 had a value of $27,020,405, according 
to figures compiled by Charles G. Yale and just made 
public by the United States Geological Survey. The 
production of gold was $19,715.440; that of silver 
1,840.085 fine ounces, valued at $993,643: that of cop- 
per 48,700,756 pounds, valued at $6,184,996; and that 
of lead 2,870,977 pounds, valued at $126,323. 

These figures show a decrease in the output of 
gold, silver, and copper as compared with the figures 
for 1909, but a large increase in lead. The 1909 fig- 
ures are as follows: Gold, $20,237,870; silver 2.098,253 
ounces, valued at $1,091,092; copper 57,288.281 pounds, 
valued at $7,447,476; lead, 1,502,597 pounds, valued at 
$64,612. 








PRESERVATION OF POLES. 

An interesting fact disclosed by the figures from 
the recent census statistics is the rapid growth of 
the practice of treating poles in order to prolong their 
period of use. In 1910 824,673 poles, or more than 21 
per cent of the total reported purchases for that year, 
were given some preservative treatment. This num- 
ber was an increase of 248,042 poles, or 43 per cent 
over that of 1909; 480,285, or 139.5 per cent over that 
of 1908; and 428,474, or 108.1 per cent over that of 
1907. In 1910 the class of pole users which applied 
preservatives most extensively was the electric rail- 
road, light, and power companies, 29.4 per cent of the 
reported purchases having been given some treatment 
of this character, as against 19.9 per cent by steam 
railroads and 19.4 per cent by telephone and telegraph 
companies. 
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GENERATING PLANTS AT VICTORIA FALLS. 


The Victoria Falls & Transvaal Power Company 
has at present three generating stations in South 
Africa, the old one at Brakpan and two new ones at 
Rosherville and Simmer Pan, while the foundations for 
the station at Vereeniging are now being proceeded 
with. 

The Simmer Pan plant comprises six impulse tur- 
bines of 4500 brake horsepower each. The generation 
is three-phase, 50 cycles of 5000 volts transformed to 
10,000, 20,000 and 40,000 volts, as required. The 
whole system is managed from the control room, 
which is in charge of an engineer in telephonic com- 
munication with every part of the system. The scale 
of prices is as follows (1 penny = 2 cents): 


Per unit from 


Oct. 1, 1910, to Per unit after 


Load factor. Sept. 30, 1912. Oct. 1, 1912 
Per cent. Pence. Pence. 
10 2.512 2.475 
15 1.754 1,717 
20 1.375 1.338 
30 95 95 
40 807 -770 
50 692 -655 
60 -617 -580 
70 and over .5617 -525 


The actual cost of generation has not transpired, 
but at the station of the Randfontein Central, where 
coal costs more in consequence of 25 miles extra haul- 
age, the cost has been brought down to below a far- 
thing (% cent) per unit at the switchboard and 0.4d. 
(0.8 of 1 cent) into motors all over the property. When 
the central mill is in full operation and the amount 
generated increased, with consequent spreading of the 
standing charges, it is confidently expected that these 
figures will be improved upon. 

The stations of the Victoria Falls Company are 
being worked at their fullest capacity, the Rand mines 
requiring considerably more power than they origi- 
nally contracted to purchase. At some mines, conse- 
quent upon the scarcity of hammer boys, the old steam 
plants have lately been started up so as to supplement 
the supply of electricity and compressed air in bulk. 


AMERICAN EXPORTS. 


According to the American Manufacturers’ Asso- 
ciation’s reports the increase in the exported manufac- 
tures of the United States in the last year was almost 
$150,000,000 ; while the total values of those products 
had reached $915,000,000 in the last fiscal year. The 
coming convention will be unique in many ways. It 
will bring together for the first time in the history of 
American commerce the leading exporters, manufac- 
turers and export managers in the United States. 


PACIFIC COAST GAS ASSOCIATION. 

In the following columns 
will be found a continuation 
of the papers read before the 
recent convention, in Oakland, 
of .the Pacific Coast Gas Asso- 
ciation. Committee reports 
will be found appended before 
the editorial page of the Jour- 
nal. The paper of Professor 
C. L. Cory, started in the last issue of the Journal, 
will be found concluded in this issue: 
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THE NAPHTHALENE PROBLEM IN OIL GAS 

MANUFACTURE AND DISTRIBUTION. 

BY F. S. WADE: 

In the following paper I will not attempt to offer 
any new theories concerning naphthalene, its for- 
mation, its deposition, its removal; too many have 
already been offered. I will only endeavor to state 
the theories which most clearly follow invariable 
physical laws and the facts as I have observed them. 

Let us first consider the nature and origin of 
naphthalene. As we only too well know, it is a 
white crystalline, solid hydrocarbon, 93.7 per cent 
carbon and 6.3 hydrogen; it has a melting point of 
176° F. and boils at 424° F. At the ordinary temper- 
ature, its vapor tension is very low, but, as will be 
seen by the attached curve, one that rises very rapidly 
with increases in temperature above about 90° F. 
It has the rather peculiar property of passing from a 
vapor to a solid with no intermediate liquid condi- 
tion, and this property, more than any other, causes 
its intensely objectionable features as a hydrocarbon 
in illuminating gas. 

Naphthalene is quite generally formed when or- 
ganic substances are, decomposed at a red heat. For 
example, it is readily made in the laboratory by pass- 
ing alcohol, ether, benzine and acetic acid through red 
hot tubes. I have made, when experimenting with 
the decomposition of California petroleum in a small 
iron retort, at a temperature below 1600° F., naph- 
thalene in sufficient quantities to quickly stop up a 
¥% in. off-take pipe. It may, therefore, be safely 
stated that any process of making gas, of say 
20 candle-power, or 640 B.t.u. from petroleum, 
will make more than enough naphthalene to sat- 
urate gas as it leaves the wash-box at a temper- 
ture of, say 150° F. This statement is readily proved 
by the fact that a small quantity of solid naphtha- 
lene is invariably found in the carbon from the wash- 
box, showing that an excess of naphthalene crystal- 
lized out when the hot gas coming from the gener- 
ator was cooled on striking the water in the wash- 
box. There can be no doubt that very high temper- 
atures in the generator make excessive quantities 
of naphthalene, but this extra amount will appear 
only as a greater percentage in the carbon and tar; 
places where it does no particular harm. It is my 
opinion that any effort looking to the elimination 
of naphthalene trouble by doing away with its forma- 
tion in the generator is misdirected. 

If we admit that considerable quantities of naph- 
thalene will be made by the oil gas process under the 
most favorable circumstances of manufacture, the 
question then becomes how best to prevent its de- 
positing in troublesome quantities and places. 

The vapor tension of naphthalene is such that 
the following quantities are carried by gas when sat- 
urated: 


Tem Grains 
Deg. F. per 100 cu. ft. 
50 1 
60 13 
70 24 
s. 
71 
100 117 
110 182 
120 276 
130 403 
140 628 


1Chemist, Los Angeles Gas & Electric Corporation. 
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At these various temperatures, 100 cubic feet of 
gas can carry the number of grains stated and no 
more. It is, therefore, evident that if gas leaves a 
works saturated with naphthalene at 80° F. and en- 
counters somewhere in the distributing system a tem- 
perature of 60° F., 29 grains of naphthalene will be 
deposited for each 100 cubic feet of gas. And worst 
of all, wherever a drop in temperature is encountered, 
naphthalene is deposited in a small space in the form 
of thin crystalline plates growing out from the interior 
surface of the pipes at right angles to the flow of gas. 
This habit ot crystallization enables a minimum weight 
of the solid to offer a maximum of obstruction to the 
flow of gas. 

A great deal has been said and written about the 
effect of water vapor, benzol, ammonia and other 
vapors upon the deposition of naphthalene. Experi- 
ments to study these points were made by. holders 
of the Gas Engineering Fellowship of the Michigan 
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Gas Association at the University of Michigan under 
scientific conditions which would be difficult to dupli- 
cate in the industrial gas laboratory. The results of 
these experiments were published in the proceedings 
of the Michigan Association for 1905, and may be con- 
sulted at length therein. It was found that, with the 
single exception of gas containing benzol vapor, the 
nature of the mixed vapors or gases, of which naph- 
thalene vapor formed a part, had no effect upon the 
vapor tension of naphthalene. In other words, crys- 
tals of naphthalene would be deposited in the same 
quantities at the same temperature from air, hydro- 
gen, acetylene, dry coal gas, coal gas saturated with 
moisture, or heavily charged with ammonia. It ap- 
peared that gas containing a considerable amount of 
benzol vapor was able to carry a greater quantity of 
naphthalene without deposition. Benzol is not, how- 
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ever, found in sufficient quantities in oil gas to have 
any serious effect. 

In view of these facts, it may be safely stated that 
the only important factor in naphthalene deposition 
is temperature change. It may also be stated, that 
so long as gas reaches before leaving the works, a 
temperature as low as the lowest it will encounter 
in the distributing system, there is no possibility of 
naphthalene being deposited. Unless a plentiful supply 
of cold water can be had, this condition of tempera- 
ture is hard to obtain in the works, so the problem 
becomes how to reduce the naphthalene content to a 
safe point, when unable to reduce the temperature. 

One method of successfully obtaining this result 
can probably be best described by briefly stating the 
experiences through which the Los Angeles Gas & 
Electric Corporation passed. 

The water supply of this company was entirely 
inadequate to reduce the gas to a temperature which 
would keep large amounts of naphthalene from leav- 
ing the works. The average temperature of gas leav- 
ing the purifiers was always 80° F., and at times of 
water shortage was well over 100° F. At all tempera- 
tures, according to picric acid tests, the gas was sat- 
urated with naphthalene. Cool city water was used 
in the station meters, so that the gas sutiered quite a 
drop in temperature upon entering them, with the re- 
sult that the meters became completely blocked with 
naphthalene in about two weeks. They then had to be 
shut down and steamed for tweny-four hours, during 
which time about one hundred pounds of solid naph- 
thalene would melt and run out. Sixteen inch mains 
leading from the works to the storage holders had to 
be steamed out at similar intervals. Complaints of 
stoppages, from consumers, were exceedingly numer- 
ous, and at the time of installing the first oil scrubber, 
July, 1906, had reached over 50U a day. 

Every effort was made to reduce the temperature 
of the gas at the works, and at one time the instal- 
lation of a refrigerating system was even considered. 
A small scrubber using 45° Be’ distillate as a solvent 
had been installed two years before and was success- 
ful in handling a small volume of gas, but it was expen- 
Sive in operation. Experiments were made with tar 
from the works as a solvent, but it was found to be 
in all cases too highly saturated with naphthalene to be 
of further use. In some cases the tar actually gave off 
naphthalene to the gas it was washing. [uel oil of 
16° Be’ was tried in an experimental scrubber with 
results so gratifying that a water tank, twenty feet 
in diameter by sixty feet high was hurriedly converted 
into a scrubber, and the fuel oil supply of the plant 
used to wash the entire gas output. The amount of 
naphthalene was reduced to about 15 grains per 100 
cubic feet in the gas leaving the scrubber, but on ac- 
count of the great number of stoppages then occurring 
it was desired to send out gas altogether free from 
naphthalene. The entire supply of gas oil (19.5° Be’) 
was, therefore, turned through the scrubber, with the 
result that so long as the gas entered at a temperature 
not much above 90° F., it went out so clean that a 
picric acid test run for nine hours showed no pre- 
cipitate. Whenever gas at the inlet reached a temper- 
ature of 95° F., amounts of naphthalene, increasing 
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with the temperature, passed through the scrubber. 
This is explained by the rapidly increasing amount of 
naphthalene carried into the scrubber as the gas grew 
hotter. The same oil has been used for removing 
naphthalene, and subsequently in the generators for 
making gas, at this plant for five years, and so far 
absolutely no bad effect has been noticed on account 
of this practice. 

The very fact that crude oil would dissolve and 
remove the vapor of naphthalene from gas, led me 
to suspect that it would also remove serious amounts 
of other more abundant and valuable hydrocarbons. 
Therefore, I made, early in the experimental stage of 
oil scrubbing, a careful investigation of its effect upon 
the quality of gas. Tests with Junkers’ Calorimeter 
and a bar photometer failed to show any appreciable 


loss in calorific or lighting value and gas analysis did 


not show any change in the percentage of hydrocar- 
bons absorbed by bromine. It is possible that there 
is an exchange of hydrocarbons between the gas and 
the crudé oil, but whatever the action, there is no de- 
tectable change in the commercial quality of the gas 
treated. Gas saturated at 70° F. contains .01 per cent 
by volume of naphthalene vapor, or a cubic foot con- 
tains .24 grains having a heating value of 0.6 B.t.u. 
Assuredly the removal of these amounts of naphtha- 
lene alone cannot seriously affect the quality of the gas. 

The effect of oil scrubbing upon the organic sul- 
phur content of gas was also investigated, and no ap- 
preciable results were recorded with the oil being 
used. It certainly would not do to wash gas with 
oil containing free sulphuretted hydrogen as found in 
the oil produced by some wells in the Sherman and 
Coalinga fields. 

Immediately after the installation of oil scrub- 
bing the reduction in naphthalene complaints was 
slight, if any, and the practical success of the sys- 
tem was severely questioned, even though chemical 
tests showed it to be doing all that could be desired. 
No trouble whatever was given by the station meters 
or large mains from the day that the first oil scrub- 
ber was put in use. A considerable decrease in the 
number of complaints was noticed in about a month, 
and from then on the number gradually lessened 
and the complaints came from farther and farther 
from the works. As late as two years after com- 
mencing oil scrubbing, during certain short periods 
of hot days and cold nights, as many as 100 stop- 
pages were reported in a single day. During the past 
year complaints of naphthalene have entirely disap- 
peared ; not a single case having been reported in sev- 
eral months. 

The long time required for the disappearance of 
trouble is accounted for by the fact that the entire 
distributing system, including the storage holders, 
were heavily charged with naphthalene which the 
clean, warm gas leaving the works readily absorbed, 
only to deposit farther out when a lower tempera- 
ture was encountered. Numerous tests were made 
from time to time showing the cleaning of the sys- 
tem in progress. At an early period clean gas from 


the works was practically saturated when leaving 
the storage holders 3 of a mile away. Later on the 
gas did not contain serious amount of naphthalene. 
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It was two or three miles out. The greatest persist- 
ence of trouble occurred in the outlying districts 
where pipes had been longest laid. 

The trouble given by gas delivered directly from 
the high pressure system was always much less than 
on the low pressure. Some trouble, however, was 
caused by minute quantities of naphthalene, often 
a single crystal, clogging the small openings in reg- 
ulators. Gas which is saturated with naphthalene, 
compressed to thirty pounds a square inch and sub- 
sequently cooled, while still under pressure, to its 
original temperature, must, on account of the well 
laws of vapor tension, drop two-thirds of its naptha- 
lene. Therefore, naphthalene will be deposited in 
large quantities when hot gas from a compressor 
passes into pipes in the cool ground. In our system 
we found much naphthalene dissolved in an oily con- 
densation deposited in drips within two miles of the 
compressor station. In this liquid condition it was 
entirely harmless and easily removed. 

It is my opinion that the use of high grade gaso- 
line for the removal of stoppages from service pipes 
is, in general, ill advised. There can be no doubt that 
naphthalene is readily soluble in light gasoline and 
that stoppages are easily and quickly removed and 
blown back into the main when it is used. The 
vapor tension of gasoline, particularly of high gravity, 
is much higher than that of naphthalene, and the gaso- 
line solvent is, therefore soon carried off by passing 
gas, having a large part of the naphthalene deposited, 
as before, in the main. If a solvent having a lower 
vapor tension, say stove distillate, (34° Be’) were 
used, a more permanent solution would be formed, 
which would have time to run to a drip and be 
pumped out. Likewise, a low grade petroleum dis- 
tillate heated to 180° to 200° F. and injected at the 
highest point is much better than cold gasoline to 
clear a partially stopped main. Nothing short of live 
steam applied for a considerable time will clean an 
entirely stopped main. 

As to the form of the oil scrubber itself and its 
mode of operation in the plant mentioned, scrubbers 
20 ft. in diameter by 60 ft. high are used. Gas enters 
through a 30 in, pipe about 7 feet from the ground 
and leaves at the top. Layers of two-by-four pine tim- 
bers, lying on edge, leaving a two inch gas space, are 
placed throughout the height of the scrubber. The 
timbers in successive layers are arranged to form a 
spiral, so as to thoroughly mix the ascending gas 
with the descending oil. A 10x 6x 12 in. double acting 
pump is used to raise oil in a three-inch pipe and 
discharge it through six openings, % in. in diameter. 
About four feet oi oil is maintained in the bottom of 
the scrubber, which is used for circulating in connec- 
tion with enough fresh oil to keep the mixture far 
below saturation with naphthalene. Of course, as 
fast as fresh oil is drawn in, old oil goes out into the 
works lines and is used. A scrubber such as I have 
described, using about four gallons of fresh oil per 
minute and enough used oil to keep a pump of the 
above size, running at a normal speed, is capable of 
reducing the naphthalene of 10,000,000 cubic feet in 
twenty-four hours, am 70 grains to 5 grains per 100 
cubic feet. 
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A few words as to the method which I have found 
most satisfactory for determining the amount of naph- 
thalene in gas, may be of interest. A solution of picric 
acid is prepared by dissolving with gentle heat 12 
grams of the acid in one liter of water. If not clear, 
the solution should be filtered and then standardized 
by titrating 20 cubic centimeters with tenth normal 
caustic potash, using lacmoid indicator. Two hun- 
dred cubic centimeters of the solution is placed in 
an all glass gas washing bottle, and the gas to be 
tested bubbled through it, and thence into a meter, 
at a rate not exceeding two cubic feet an hour. After 
not less than ten, or more than forty cubic feet of 
- gas have passed, the bottle is disconnected and the 
solution filtered. I have found in our Southern Cali- 
fornia climate, any special precautions such as warm- 
ing before filtering quite unnecessary. Twenty cubic 
centimeters of the filtrate is titrated, as when stand- 
ardizing the original solution and the number of cubic 
centimeters of caustic potash required to neutralize 
the used acid is deducted from the number required 
by the original solution. The result is multiplied by 
197.1 (=10—1 X 100 & 15.4 & .0128) and divided by 
the number of cubic feet of gas tested, which gives 
the number of grains of naphthalene per 100 cubic 
feet. It is very important that the gas pass directly 
into the washing bottle without the intervention of 
any rubber tubing, as rubber absorbs naphthalene 
readily. The use of a train of several wash bottles, 
as recommended by most text books, is unnecessarily 
tedious for commercial testing. 


UNSTABLE HYDROCARBONS IN ILLUMINAT- 
ING GAS. 
BY. E. C. JONES. 

Defining the quality of illuminating gas in terms 
of candle-power served its purpose after a fashion 
while gas was used almost exclusively for illumina- 
tion, and when over 90 per cent of all the gas sold, 
was consumed through open flame tips for lighting, 
there seemed to be no other way to arrive at a tan- 
gible value excepting to measure the light emitted by 
the burner commonly used to burn the gas. And this 
value was expressed in terms of candles, with full 
knowledge that the light of a candle is as incon- 
stant as the moon. 

Every generation of thinkers in the gas indus- 
try has sought a reliable and unchangeable unit for 
the measurement of light, but the standard candle 
with its uniform weight and composition and under 
normal conditions burning at the rate of 120 grains 
of its substance each hour, has survived the results 
of all these efforts. 

It is not the purpose of this paper to discuss the 
wide field of photometry, but to touch on a few points 
in order to emphasize the importance of some of the 
experiments with illuminants on which candle-power 
depends, and to plead for a heat unit standard of value. 
While the candle is nominally the unit of light meas- 
urement, yet to reduce errors the Pontane lamp and 
other multi-candle power lights are substituted, while 
in France the Carcel lamp is used, and in Germany 
the Hefner unit takes the place of the candle. But 
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whatever light is used as a standard the results of 
the findings are invariably expressed in multiples of 
the good old unreliable candle. 

Enough for the “constant end of the bar pho- 
tometer, and now to consider the variable end, or 
the gas light to be measured. When the gas was 
very poor, in the early days of gas, the burners were 
also poor and through successive stages of inventive 
development the quality of gas was improved, and 
the burner through which it was transformed into 
light, was also improved. 

The German lava tip Argand burner developed 
more candle-power than the crude iron “fishtail” and 
“batswing” burners, but the work of Sugg, produced 
the Standard Argand burners now in universal use 
in photometry. ‘These burners are made in a series 
adapted to the requirements of different kinds of gas, 
and by ingenious contrivances the proper amount of 
air is supplied for combustion to gas issuing from 
openings of the right size in the burner. The differ- 
ent burners also require glass chimneys of different 
diameters and heights to assist combustion. 

The Sugg Argand burner has been accepted as 
a satisfactory standard for photometric comparison, 
it having been generally conceded that this burner 
develops more light measurable as candle-power than 
any other. The only exception to this, was the appli- 
cation of the Sugg burner to carburetted water gas, 
when it was found that an open flame tip, of the Bray 
type, developed more candie-power. Many of the 
municipal ordinances concerning candle-power pro- 
vide that the gas shall be tested by a burner best 
adapted to general use for house illumination, this 
requirement would be filled by the open flame burner 
better than by the expensive and complicated Sugg 
Argand burner, with its glass chimney, 

Other factors which affect the art of photometry 
in its exactness as a science, are the color of the lights 
compared, and the question of intensity of light, and 
its diffusion, resulting in the arbitrary adoption by 
different observers of photometer bars of either sixty 
or one hundred inches in length. The area of the light 
emitting flame has much to do with illumination and 
it is a question if this is fully appreciated by the re- 
flections of the little grease spot, on the Bunsen disc. 

The wonderful and revolutionary discoveries by 
Dr. Carl Auer von Welsbach have changed our aspects 
of the intrinsic and economic value of gas. Previous 
to these discoveries the use of gas for cooking, heat- 
ing, and other industrial purposes had steadily in- 
creased, utilizing the best giving qualities of gas, 
and to a certain extent, ignoring, the highly sensitive 
portions that constitute its chief value as an illuminant, 
in fact, the most valuable light giving hydrocarbons 
often interfere with complete combustion, in appli- 
ances designed solely to develop heat from gas. 

The advance in the use of gas for heating was 
accompanied by a wane in the use of gas for lighting; 
this was caused by many well known reasons, amongst 
which was the lively competition of electric light- 
ing, which had it not been checked by the incandes- 
cent gas light, with its high efficiency and economy, 
would have obliterated gas from the field of arti- 
ficial illumination. As it is, however, probably as 
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much as eighty per cent of all gas sold is used for its 
heat, while a large portion of the remaining twenty 
per cent is used for illumination by the application 
of the heat of the gas to incandescent mantles, and 
a very small amount of gas is used for illumination 
directly through open flame burners. This amount 
is at present, or is rapidly becoming, negligible, for 
it is difficult to imagine a use for an open flame burner 
which would not be better served by an incandescent 
burner, with better light, and less cost. And it is 
for the regulation of this insignificant, and almost ob- 
solete use of gas, that the candle-power standard is 
maintained. 

A little missionary work on the part of gas com- 
panies would quickly replace the open flame burner 
with incandescent burners by the use of the never 
failing explanation, that the consumer gets three times 
as much light for half as much money. 

Once removed from the field, these open flame 
burners would eliminate the only reason for retain- 
ing a candle-power standard. 

The Welsbach burner utilizes the heat of the 
gas to raise the temperature of refractory earths to 
a condition of incandescence, with the result that five 
cubic feet of twenty candle-power gas converted to 
heat, and applied to a mantle, yields light to the 
amount of over one hundred candle-power, and when 
used under high pressure will develop as much as 70 
candles per foot of gas. 

To accomplish this end, the air necessary for com- 
plete combustion is mixed with the gas in a Bunsen 
burner, which reduces the illuminating flame to a 
non-luminous heating flame, thus destroying all the 
results obtained by the refinements of gas making 
which produce uniform high candle-puwer, including 
careful condensing and scrubbing, and expensive and 
sometimes difficult enriching. This same Welsbach 
burner would technically meet the requirements of a 
standard burner for photometrical use, as it is un- 
doubtedly the burner best adapted to household illum- 
ination, but for obvious reasons it has never been so 
used. 

A quest for a remedy for naphthalene deposits 
led the writer to experiment with the use of crude 
petroleum and distillates for scrubbing gas for the 
removal of naphthalene. This work was begun with 
some latent prejudice born of early experience in coal 
gas making, when it was an axiom of the craft that the 
finished gas must not be brought in contact with oil, 
because of the disastrous effects upon the candle-power 
of the gas. This knowledge of the havoc wrought by 
oil upon the unstable illuminants of coal gas pre- 
cluded the use of oil in gas holder tanks, and seals, 
for the purpose of preventing freezing of the water. 
This was sane reasoning, because the substitution of 
crude petroleum for water in a scrubber of the 
“Standard” type would reduce an eighteen candle 
coal gas to a practically non-luminous gas, and candle- 
power of coal gas is too expensive and difficult to 
attain to warrant the sacrificing of any part of it. 

The first series of experiments to determine the 
action of petroleum upon candle-power was conducted 
by passing the gas slowly through a dip scrubber, the 
gas passing through a sleeve perforated with holes 
3/32 of an inch in diameter, and breaking a seal 1% 
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inches deep of oil. The gas made one passage through 
this oil seal and then passed directly to the bar pho- 
tometer for test. 

A large sample of gas stored in a test holder 
was used. for this purpose and the candle-power of 
each sample was taken. 

California crude petroleum of 16.5° Beaume was 
used for the tests, and the oil for scrubbing was heated 
to different temperatures to try and find out if heat- 
ing the oil would cause it to remove naphthalene with- 
out destroying the candle-power of the gas. 

Following is a series of tests made with oil gas 
and mixtures of oil gas and lamp black water gas: 


No. Temp. Candle-power Candle-power Loss in 
or ot betore atter candle- 
Tests. oil used. scrubbing. scrubbing. power. 

1 87° Fah. 21.3 17.4 3.9 candles 

zZ luv - Z1.1 16.9 4.2 7 

3 163 7 20.5 16.9 3.6 

4 138v 19.4 16.9 2.6 

5 130 19.6 17.1 2.5 

0 130 17.4 13.5 3.9 

‘ 130 17.4 13.4 4.0 

8. 130 17.0 12.6 4.4 

y 130 17.0 12.7 4.3 

luv 13vu 19.0 13.2 6.8 

ll 120 19.0 13.3 5.7 

12 110 *19.0 13.3 5.7 

13 10vU 19.0 13.7 6.3 


The summary of these thirteen tests of gas pass- 
ing once through oil was: 


Highest candle-power of gas before scrubbing....21.3 candles 
Lowest = sf rs - se vee: 200 ry: 
suignest 5 e *“ after “i ote te 

Lowest 7 ir e < - ove 136 
Greatest loss of candle-pOWer........-...eeeeeeee 5.8 
Average 1088S Of CANUIE-POWET..... 1... cece eeceees 4.29 


From these results it would seem that even slight 
contact of illuminating gas with oil causes a loss in 
candle-power, and that the amount of loss 1s not 
directly proportional to the temperature of the oil 
used, provided the temperature of the oil 1s below the 
flash point. 

Aiter these experiments it occurred to the writer 
that partial scrubbing of gas with oil might be re- 
sorted to for the purpose of removing naphthalene, 
but it seemed certain that thorough scrubbing, with 
long, intimate contact between the oil and gas would 
destroy the candle-power. 

A small experimental scrubber was made and 
was filled with wooden trays nicely fitted, so that 
neither gas, nor oil could by-pass the trays. This 
scrubber was constructed for the purpose of slowly 
scrubbing small quantities of gas in contact with an 
excessive amount of oil at temperatures ranging from 
70° to 160° F. After having been convinced that oil 
is capable of removing certain hydrocarbons from 
gas, it was decided to adopt oil as one of the reagents 
for absorbing these illuminants during the experi- 
ments, and a Hempel Pipette was filled with crude 
petroleum of 16.5° Beaume and used in analyzing the 
gas immediately following the absorption of carbonic 
acid gas, and preceding the fuming sulphuric acid 
pipette, for illuminants. The hydrocarbons thus ab- 
sorbed by oil are indicated in the following analyses 
as “Illuminants No. 1,” while “Illuminants No. 2” 
are those absorbed by fuming sulphuric acid, after the 
oil pipette has been used. 


EXPERIMENT A, 
Oil Gas 17.9 candle-power (large sample in holder). 
Carbonic Acid Gas = 2.5% 


Illuminants No. 1.—— 1.5% 
Illuminants No. 2.—= 4.8% f 6.3% total illuminants. 
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The gas at 17.9 candle-power was passed through 
the oil scrubber, and again tested for candle-power, 
and for illuminants No. 1 (with oil) and illuminants 
No, 2 with fuming sulphuric acid. 


Temp. Candle- Illuminants Illuminants Total 
Oil F. power. No. 1. No. 2 Illuminants. 
70° Fah, 4.1 0,0 4.5% 4.5% 
ete 3.1 0,0 4.0% 4.0% 
a. 3.8 0.0 4.4% 4.4% 
— 2.4 0.0 4.9% 4.9% 
267° 4.3 0.0 4.5% 4.5% 
i. .-* 2.6 0.0 3.8% 3.8% 
iae* | 3.5 0.0 4.7% 4.7% 
146°. “ 4.0 0.0 4.2% 4.2% 
0°: * 6.3 0.0 4.7% 4.7% 
360? ..° 5.1 0.0 4.9% 4.9% 


The maximum effect on the gas was with oil at 
100 degrees F. when one passage through the scrub- 
ber reduced the candle-power from 17.9 candles to 2.4 
candles and the hydrocarbons were reduced from 6.3 
per cent to 4.9 per cent, in other words reducing the 
hydrocarbons 1.4 per cent by oil scrubbing, reduced 
the candle-power 15.5 candles. 


EXPERIMENT B. 


Oil Gas and Lamp Black Water Gas 19.8 candle-power. 
Carbonic Acid Gas — 3.0% 


Illuminants No. 2.— 6.9% 
Huntin wat ite ' 8.4% total illuminants. 


This test was in every way similar to Experi- 
ment A, excepting the gas used had higher initial can- 
dle-power and illuminants. The gas was scrubbed 
with crude oil 16.5° Beaume. 


Temp. Candle- Illuminants Illuminants Total 
Oil F. power. No. 1. No. 2 Illuminants. 
70° Fah. 2.9 0.0 6.0% 6.0% 
>: * 2.6 0.0 6.0% 6.0% 
per, fe 2.9 0.0 6.2% 6.2% 
aoe. 2 2.3 0.0 6.2% 6.2% 
110° 2.5 0.0 6.4% 6.4% 
120° “ 2.8 0.0 6.4% 6.4% 
a 3.2 0.0 6.6% 6.6% 
B40? * 3.8 0.0 6.4% 6.4% 
— 4.1 0.0 6.0% 6.0% 
360% .. -* 4.0 0.0 6.4% 6.4% 


In this experiment the maximum effect was also 
with oil of 100° F. when the oil scrubbing reduced the 
illuminant from 8.4 per cent to 6.2 per cent and the 
candle-power from 19.8 candles to 2.3 candles, thus 
showing that 17.5 candles of illuminating value was 
produced by 2.2 per cent of the volume of the gas or 
by 26 per cent of the illuminants contained in the 
original sample. 


EXPERIMENT C. 


Oil Gas—19.9 candle-power. 
Carbonic Acid Gas = 2.2% 


Illuminants No. 1. 2.8% | 


Mluminants No. 2== 4.2% § 7-9% total illuminants. 


In this experiment the gas was scrubbed with a 
distillate of 24° Beaume. 


Temp. Candle- Illuminants Illuminants Total 
Oil F. power. No. 1 No. 2 Illuminants 
70° Fah. 3.6 0.0% 5.2% 5.2% 
see. * 2.9 1.307 3.7% 5.0% 
n° ¢ 2.3 1.00% 3.8% 4.8% 
nwe.lC* 2.1 0.0%, 5.0% 5.0% 
nae Nate 2.1 0.40%, 4.2% 4.6% 
iz0° ** 3.4 1.2% 1.3% 5.5% 
oe 2 3.4 1.24 4.3% 5.5% 


The greatest reduction in candle-power in this ex- 
periment was with oil at 100° and 110° F. when the 
candle-power was reduced from 19.9 to 2.1 candles, 
and at 100° F. the illuminants were reduced from 7.0 
per cent to 5.0 per cent, or a loss of 12.8 candles by 
a reduction of 2 per cent of illuminants. These experi- 
ments all demonstrate the instability of a portion of 
the hydrocarbons, and the large proportion of the total 
candle-power produced by a small amount of illumi- 
nants. 

The illuminants that are removable by oil contain 
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the cause of all naphthalene deposits, and the bulk of 
condensation other than water in- street main drips. 
They are the seat of candle-power fluctuations and 
are affected by changes in gas humidity, or water 
vapor content in the gas. They are also easily re- 
movable by compression. A glance at the tables. of 
candle-power would impress an observer .that the 
scrubbing by oil had rendered the gas useless and un- 
salable, yet the calorific value of the gas remains prac- 
tically undisturbed. The loss in candle-power is not 
accompanied by any proportional or even signifi- 
cant loss in B.t.u. During the progress of the ex- 
periments, it was noticed that after repeated use 
of the same oil for scrubbing, the oil becomes spent, 
or saturated by repeated exposure to hydrocarbons and 
it was necessary to use fresh oil for each test. To de- 
termine the capacity of a given oil to absorb hydro- 
carbons the following experiment was made: 

A small oil scrubber was constructed and a special 
sensitive balance was used for weighing the apparatus 
and its contained oil, and the increment due to the 
absorbed hydrocarbons. 


The apparatus weighed.. 1740.2 grammes 
The oil used weighed... 118.0 grammes = 4.165 oz. 


Total weight of apparatus 
ONE is Waka 6% oe tte 1858.2 grammes 


The oil used was California crude petroleum of 
14.8° Beaume at 60° F., .9682 specific gravity and 
weighing 8.055 pounds per gallon. Oil gas of 20.3 
candle-power was passed through the scrubber at a 
rate of five cubic feet an hour for two hours and 
then at the rate of ten cubic feet an hour for a period 
of 1 hour and 30 minutes. 

The candle-power was taken by Bunsen Bar tests, 
and the lessened decrease in candle-power shows the 
progress of the saturation of the oil by hydrocarbons 
and finally its failure to absorb any more of the illum- 
inants. 


OIL GAS USED 20.3 CANDLE POWER. 


Cu. ft. of gas 
passel through Candle-power 


Lessened 
decrease in 


Time scrubber after scrubbing. Candle-power 
12:00 M. Start 7.2 eo cndles 

1:00 P.M. 5 cu. ft 16.5 : 9.3 candles 
see. * 14 = 18.7 . 2.2 “ 
2:30 * 15 . 20.0 - 1.3 

2.00 “ 2n 20.6 " 0.6 _ 
3:30 “ 25 20.7 “ 0.1 - 


After scrubbing, the apparatus and oil weighed 
1861.00 grammes, a gain of 2.8 grammes, equal to 2:37 
per cent in weight of hydrocarbons absorbed from 
25 cu. ft. of gas. 

The oil after having been used for scrubbing was 
16.5° Beaume, an increase of 1.7° Beaume. 

The foliowing analyses of two samples of gas 
taken simultaneously, show that oil removes nothing 
but hydrocarbons of the illuminant content of the gas. 


Carbonic Acid Gas 2.0 2.0 
No. 1. 1.6 

Hitumeinants ...6....c% ; Fee fon 7.7* 
No, 2. 6.1 
Oxvgeen . col ; F .cfen sed 0.2 0.2 
Carbonic Oxite ba ests ; . 1071 10.1 
Hytroven gh if i » a Meear 41.7 
Morsh Gas .. ; 7 ‘ ; cate Ge Jae 31.6 
Nitrogen e. vane em. Se 5.7 
100.0 100.0 

*Note'—TIlluminants No. 1 were removed by absorption in 

oil Tiluminants No. 2 were removed by absorption in fuming 

sulphuric acid. 


Candle-power. 19.0. 
British thermal units, 671. 
Specific gravity, .408, 
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It is possible that a uniform system of gas making, 
using oil of even quality, through ranges of tempera- 
tures comparatively constant, may produce gas of 
which the candle-power and heat units appear to bear 
a fixed relationship to each other. This relationship 
is misleading, however, as heat units and candle-power 
are not entirely dependent, one upon the other, any 
more than is the percentage of illuminants contained 
in the gas a safe measure of candle-power. 

This is well illustrated by the following experi- 
ments. Oil gas of 19.6 candle-power and containing 
7.7 per cent of heavy hydrocarbons was analyzed to 
determine its constituents. The benzine was removed 
with nickel ammonium cyanide, and the other heavy 
hydrocarbons with fuming sulphuric acid, another sam- 
ple of the same gas was analyzed, using the oil pipette, 
and then the fuming sulphuric acid. And finally an- 
other sample of the same gas was passed through the 
oil scrubber and then analyzed. 


Gas after 
oil serubbing. 


id candles 


Original 
gas. 
19.6 candles 
B.t.u. (by Junkers’ Calorimeter). af 
7 


Candle-power 


ee 








ewe, Che MEBs) isis coc nee 689 
Specific SrAVICF 6 vicki vie vec acccen .493 -489 
ANALYSIS. 
Original gas Gas after 
using oil scrubbing 
Original gas pipette with oil 
WO. Sa Ws is 5 sw nn io eee 2.6% 2.6% 2.6% 
ee vo¢ hehe age ch) Sas Soa eaene * 1.0 0.0 0.0 
C,H, {oil pipette) ..........- 1,7 0.0 
C,H,, (fuming sulphuric acid) 6.7 6.1 6.0 
Oe no ca llblig 4 in.o'tce's dco nceanidan Kio kia 0.3 0.2 0.4 
CME dghets¥c ccd stewaiekss sh’ 10.0 10.2 10.3 
SU Aiks sik dn caleaie wtdicsle deat iieee ees 37.5 37.7 
OM 6 fa as 6 ve eee et eet 37.1 37.7 
ES PE Se eee hr a ee Sy ree 4.8 5.3 
100.0 100.0 


The reduction in candle-power due to passing the 
gas through the oil scrubber was 14.7 candles, or 75 
per cent. The reduction in heating value by Cal- 
orimeter, was 30 B.t.u. or 4.6 per cent and by analysis 
was 26 B.t.u. or 3.6 per cent. The experiment shows 
that 75 per cent of the candle-power of the gas was 
produced by 1.7 per cent of illuminants, and that this 
great reduction in candle-power only affected the heat- 
ing value 4.6 per cent. 

Some experiments in the making of coal gas, in 1901, 
were made from bituminous coal, by passing the gas 
through a second chamber containing highly heated 
coke, with the result that the hydrocarbons in the gas 
were entirely broken down and the finished gas was 
non-luminous, yet it had the characteristics of coal 
gas, excepting hydrocarbons, and contained about 700 
B.t.u. per cubic foot. Some of the unstable hydro- 
carbons in illuminating gas are theoretically very high 
in heat units as for instance: 


Naphthalene c,CH, 6176 B.t.u. per cu. ft. 
Benzine CH, 4010 “ “ 
Propylene C,H, 2509 “ “ “ 
Ethane C,H, 1858 “ “ “ 
Ethylene C,H, 1673 2 - = 
Acetylene C,H, 1555* “ cs 


The perfect and complete combustion of these 
illuminants should develop the theoretical high candle- 
power, and heating effect, but it is impossible under 
ordinary conditions to provide a perfect admixture of 
air to a burner, and the result is a smoky flame, or 
loss of heat. 
~~ *Stillman’s Engineering Chemistry. 
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The Bunsen burner attachment for consuming gas 
in the calorimeters of the Junkers’ type will not de- 
velop the theoretical heat units of any of these hydro- 
carbons, if burner undiluted. Acetylene, one of the 
illuminants of our city gas, and now commonly used 
as an illuminant for automobiles, has a calculated 
heating value of 1555 B.t.u. per cubic foot, and yet 
this gas cannot be burned with an air mixture in a 
Junkers’ calorimeter, and an imperfect test of this gas 
would not develop more than half of its calculated heat 
units. This being true of the richer hydrocarbons 
burned separately, may it not be true also of different 
mixtures of these hydrocarbons with diluents, burned 
through a Bunsen burner of a calorimeter, intended 
for testing gases of more uniform composition, and 
apparently readily burned in that type of burner. The 
fact that the results of calculating heat units from 
analyses are invariably higher than those obtained by 
calorimeters of the Junkers’ type seems to prove this 
assertion. 


The adoption of a heat unit standard will not 
permit the gas manufacturer to make an inferior gas, 
nor to vitiate the gas with inert, or impure gases. It 
will simply enable him to make a more stable gas 
which will withstand the shocks of changes of tem- 
perature, and humidity, and the effect of friction in 
pipes and fittings. To fulfill the requirements of a 
standard of 500 B.t.u. per cubic foot, the gas would 
have to contain a large percentage of marsh gas, or 
other stable hydrocarbons. Hydrogen alone would not 
meet this requirement, for although it is an exceed- 
ingly hot gas when considered by weight, it is also 
a very light gas and contains but 344 B.tu. per cubic 
foot. Carbonic oxide has a value of 343 B.t.u. per 
cubic foot, and either alone, or mixed with hydrogen 
would not meet the above requirements. 

Where water gas is now used as an enricher of 
coal gas, in the event of the adoption of a heat unit 
standard, the water gas may be used as a diluent heat- 
ing gas, consisting mainly of hydrogen, marsh gas, 
carbonic oxide, and a small amount of stable illumi- 
nants. This gas would help to dilute, sustain and 
consume the illuminants of coal gas. 


Some of the California natural gas of the Midway 
field, now being supplied to Bakersfield, contains as 
much as 99.1 per cent of marsh gas and has a heat- 
ing value of 1063 B.t.u. per cubic foot. This is a good 
heating gas, and may be used for illumination in in- 
candescent burners, yet the gas has little, if any, 
candle-power. 


Calorimetry is more nearly an exact science than 
photometry, because the total heat of combustion of 
gas may be measured by accurate thermometers, or the 
theoretical heat units may be quickly calculated from 
analysis. There are also many ways of burning the 
gas with oxygen, (notably Hempel’s) whereby the 
heating value of the gas may be determined without, 
any practical error. 

In changing from the candle-power to the heat 
unit standard, all of the errors which enter into pho- 
tometry are eliminated, and not the least of these is 
the personal error of the observer, sometimes amount- 
ing to as much as ten per cent. For after all of the 
refinements of photometric testing have been prac- 
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ticed, the final determination of the candle-power must 
rest upon the visual impression of light upon the 
human retina, and there are no instruments for meas- 
uring the fallibility of human judgment. 

Gas of 500 B.t.u. to the cubic foot, would be a 
satisfactory gas for the use of the consumer, it may 
be non-luminous, but would probably be a gas of low 
candle-power, and it would not in any sense be a poor 
gas, nor could it be carelessly made. Such gas would 
stimulate new uses for gas, and these new uses would 
increase the production, thus resulting in economies in 
manufacture, redounding to the benefit of the manu- 
facture, as well as the consumer. 





RATES FOR GAS SERVICE.! 
BY C. L. CORY. 
Working Capital. 

A gas plant and system in operation must have 
working capital as well as fixed capital. Stores and 
supplies which are included in the fixed capital do 
not represent all of the working capital such plants 
require. There must be available a reasonable cash 
balance and other current allowances in order to oper- 
ate economically and effectively. Just what sum rep- 
resents a fair amount for working capital is nearly 
always a matter of judgment. From the amount of 
working capital usually carried by such companies 
and from the amount that is required by other similar 
public utility corporations, it appears that as an av- 
erage for the year a sum equalling the accounts re- 
ceivable and cash on hand less the accounts payable 
and consumers advance payments is a _ reasonable 
allowance. The cash on hand, however, should be con- 
sidered as that which is ordinarily required for the 
operation of the plant and the conduct of the business, 
including contingencies and emergencies, and should 
not include the capital or ready cash necessary for the 
construction of extensions or enlargement of the plant, 
or balances resulting from the sale of bonds or stock 
or in any case exceed the amount normally needed 
and used by the company as an operating property. 

Such an inventory coupled with what might be 
called the inventory costs serves to obtain the de- 
tailed and segregated costs of the various elements 
going to make up the physical property of the plant. 
In addition in order to estimate the total valuation it 
is necessary to ascertain as nearly as may be the time 
required for construction in order that interest upon 
the investment during the construction period may be 
estimated. The cost of engineering, supervision, fire 
and casualty insurance, administration, legal expenses 
and other factors must also be obtained, preferably 
from the actual working conditions during which re- 
cent construction work was carried out. 

Taken together the cost of reproduction new of 
the physical plant is usually considered to be the sum 
of the elements above enumerated. The cost of repro- 
duction new has been variously interpreted, sometimes 
erroneously, especially when it has been held to mean 
a ‘ystem identical with the one the valuation of which 
is under consideration. Properly, it should be under- 
stood as a plant of similar character and equal effi- 


ciency. The age of the system will have much to do 
‘Continued from issue of Sept. 23, 1911. 
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in indicating the fairness with which the cost of re- 
production new is considered. 

It will depend upon conditions as to whether the 
cost of production new and the original cost very 
materially. One of the principal differences which 
will be found will be in the size and capacity and num- 
ber of units in the two cases. Gas plants are probably 
never built in a single yéar, nor used exactly as they 
were originally constructed for a number of years. 
The original cost will probably properly cover the 
plants as installed with small units, while the cost 
of reproduction new may be considered to cover only 
the cost of a smaller number of much larger units 
having the same aggregate capacity. Especially would 
this difference arise in connection with the distribution 
system, both mains and services. Originally one sin- 
gle main on one side of the street of comparatively 
small size may have been adequate to provide gas serv- 
ice in that particular vicinity. Later on it became 
necessary to lay an additional gas main many times 
larger than the original and as is often the case this 
later main is laid upon the opposite side of the street, 
resulting in the cutting of all services leading to prop- 
erty on the side of the street where the new main is 
laid and the connection of those services into the new 
main, instead of the old. As viewed from present re- 
quirements, one gas main alone might be considered 
in obtaining the cost of reproduction new, while the 
actual cost would necessarily be greater. 


Depreciation in Its Relation to Valuation. 

While the original cost as well as the cost of re- 
production new are ordinarily of the greatest import- 
ance in determining the proper valuation upon which 
earnings should be based, there is what is often called 
the present or existing value, or cost of reproduction 
new less depreciation, which must be given consid- 
eration in determining the valuation in question. 
Especially is this the case in plants the rates for gas 
service from which have been ample to cover operating 
expenses, including depreciation, and a fair amount 
for interest and profits, but the amount collected for 
depreciation has not been used as it should be and 
set aside for replacing portions of the plant discarded 
because of their becoming obsolete, inadequate or 
worn out, but on the contrary has been distributed to 
the stockholders in the shape of dividends. 

Depreciation should be considered as the amount 
that must be regularly set aside to cover all portions 
of the plant that are discarded because of wear and 
tear, inadequacy, obsolescence and general unavoid- 
able decay. It is an operating expense and should be 
borne by the customers through the rate paid by them 
for the service rendered by the utility. But as it is 
paid by the customers it must be set aside by the 
company and used when needed for the renewal. of 
worn out and useless portions of the entire system, and 
under no circumstances should the cost of such re- 
newals be made an additional charge to the capital 
or construction account except when the replaced 
equipment is of greater capacity than that which is 
taken out. Care must also be taken that the oper- 
ating charge properly known as depreciation shall not 
be used for ordinary maintenance and repair. Actual 
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additions and extensions to plant which should be 
charged to the construction or capital account, replace- 
ment of equipment set aside as a result of deprecia- 
tion, and ordinary repair and maintenance costs, must 
all three be most carefully separated and completely 
segregated in the engineering recotds as well as the 
financial accounts. 

If construction, depreciation, repair and main- 
tenance accounts are not so considered and deprecia- 
tion is borne by the customers as a result of being 
included in the operating expense, and such deprecia- 
tion fund is not used to keep the plant in its proper 
condition, but is paid in dividends to the stockholders, 
it is practically equivalent to the payment of divi- 
dends out of capital. Rates of service should be such 
as to include a reasonable charge for depreciation, and 
if the rates are such as to do this and the amount 
necessary to cover depreciation is not used as it should 
be, it cannot mean anything but that the money, either 
in surplus or dividends is going to the stockholders 
instead of being used for the purpose intended. 

An allowance for depreciation obligates the com- 
pany to use of this money in keeping the plant in 
thorough operating condition, and if it is not so used 
but is turned over to the stockholders, it simply means 
that a part of their capital is being returned to them, 
thereby reducing the investment in the plant. If this 
is the case, as a matter of fact the investment is so 
reduced and there should be corresponding reduction 
made in the actual investment presumably represented 
by the original or cost of reproduction new. In such 
instances, if the owners of the property, instead of 
keeping up the plant as they should by the proper 
use of the annual depreciation charge, have appropri- 
ated for their own use the money contributed by their 
customers, the annual depreciation should each year 
be deducted from the valuation of the plant which 
might otherwise be obtained. 

Depreciation, like interest, continues constantly 
and is always present. Every part of the physical 
property of any system exclusive of the land begins 
to depreciate when the plant is completed and ready 
for operation ; therefore, the depreciation charge should 
be constant. It of course may be that such deprecia- 
tion covering a number of years may be arrived at as 
an average for a long period, and it will not be neces- 
sary to expend the average each year. This is of minor 
importance, however, providing the methods by which 
the depreciation charges are obtained are sound and 
reasonable. 


Two methods are in common use for determining 
depreciation. The first is known as the straight line 
method, which involves determining the probable 
ultimate life of each element of the system, 
consideration also being given to the value of the 
discarded element as junk at the end of the period. 
In the straight line method it is assumed that during 
the entire life of each element of the plant the de- 
preciation is uniform, which of course is not ordi- 
narily the case as the rate of depreciation of a plant 
as a whole is much more rapid during the latter part 
of its life than during the first years of its use. Fair- 
ness to customers, however, in the different years, as 
well as safety to investors, indicates clearly the wis- 
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dom and correctness in considering the depreciation 
uniform throughout the entire life of each portion of 
the plant. ; 

The second method of determining depreciation 
is upon the assumption that each year an amount is 
to be set aside and invested at compound interest so 
that this amount plus interest will be available to 
cover the cost of the replacement needed at the end 
of the period when the device or element is discarded, 
and replacement necessary. The so-called rates of de- 
preciation will naturally be less in the latter method 
than in the former, since it is assumed that the de- 
preciation fund will earn interest from the end of 
the first year or even shorter period. If we consider 
the life of some portions of a plant to be between 
twenty and thirty years, with the latter method it is 
necessary for us to in advance assume an interest rate 
which will continue during this entire period and this 
is an assumption which, judged by the last twenty- 
five year period, is hardly justifiable. 

It may very properly be said that neither method 
exactly corresponds to actual experience. At the 
same time the rate of depreciation is something that 
must be carefully estimated for each individual plant 
and the data required compiled from the best informa- 
tion obtainable from those who have been in charge 
of construction and operation preferably for a number 
of years. If new devices are constantly being per- 
fected and introduced rates of depreciation will be 
high due to the fact that older apparatus will become 
obsolete and inadequate at an early date. On the 
other hand, if the different portions of the plant are 
not subject to change as a result of improved or modi- 
fied methods or distribution. rates of depreciation will 
be low, providing, of course, that wear and tear and 
ordinary deterioration are not severe with a reason- 
able expenditure for ordinary replacement and main- 
tenance. 


Intangible Elements of Value. 


In determining the proper valuation, therefore, 
the original cost, cost of reproduction new, present 
value as affected by depreciation should all be taken 
into consideration. They are not the only elements, 
however, although they are usually the most readily 
determined. One element of value often suggested is 
that of “good will.” The good will of a business is an 
asset that cannot be ignored in determining the valua- 
ation of a property, provided the element of good will 
is inherent in the business of a public service corpora- 
tion which may have a practical monopoly. One. of 
the most comprehensive and generally accepted defini- 
tions of good will is by Judge Story: 

“Good will may properly enough be described to be the ad- 
vantage or benefit which is acquired by an establishment, be- 
yond the mere value of the capital stock, funds, or property 
employed therein in consequence of the general public patron- 
age and encouragement which it receives from constant or 
habitual customers on account of its local position or common 
celebrity or reputation for skill, affluence, punctuality, or from 


ether accidental circumstances or necessities, or even from 
ancient partialities or prejudices.” 


Judge Hough must have had this definition of 
good will in mind in the case of Consolidated Gas 
Company vs. The City of New York, in which he says: 

“There is nothing in the nature of the business enabling 


it to acauire good will in the property sense or indeed in any 
other. It is required by law to furnish gas to all demanding 
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it within a certain distance of the mains; and it owns the 
mains, service pipes and meters. What induces a customer 
to remain with this company, its successor or vendee? Nothing 
that I can imagine, except a desire to avoid the nuisance of 
street digging in front of his house; a digging, however, en- 
tailing no expense upon him. Yet even this nuisance is in 
all human probability impossible of occurrence because of the 
beneficially monopolistic character of defendant’s present occu- 
pancy of the streets of this citv * * *. Finally, this claim 
of good will seems to forget that for many years the price 
of distribution of complainant's gas has been regulated by 
law. A citizen is entitled to have a clean’ street before his 
house because he pays taxes, inter alis, for that purpose. He 
is much more entitled to have complainant’s gas in his house 
because the company must give it to him if he pays for it. I 
think it apparent that the conceivable good will of a gas com- 
pany in this city is about eaual to that of the street cleaning 
department of the municipal government.” 


The public service corporation operating where 
competition exists may have an element of good will 
in its valuation, but it is certainly of little if any, 
consequence where the public under any circumstances 
must obtain its service, if at all, from a single corpor- 
ation. 


In a somewhat similar manner may the assumed 
value of franchises be considered in determining the 
valuation of the property of a public service corpora- 
tion. Based upon court decisions, the principal ele- 
ment in the value of a franchise is the earning capacity 
of the property of the corporation in connection with 
which a franchise is necessary. Viewed from this 
standpoint, since the earnings must be directly depend- 
ent upon the rates charged for service, it is evident 
that to include the value of a franchise as an element 
in determining rates developes an almost impossible 
situation. A franchise which is not exclusive can 
have no real value from any standpoint and is in reality 
little more than a permit to carry on the business and 
to do necessary work upon public property. As an ele- 
ment of value, even in the sale or transfer of the prop- 
erty, it is questionable whether such a franchise would 
be given serious consideration. If, however, a fran- 
chise is exclusive and is owned by a company, it may 
be considered of value and would be rightfully con- 
sidered a part of the entire system if the business 
were sold. On this assumption it is proper to con- 
sider a franchise as a part of the taxable property 
of the company. On the other hand, while there may 
be some cases where the valuation of a property may 
rightfully include a certain sum as the value of the 
franchise, yet when this value must depend upon the 
rates for which service is rendered, it is difficult to see 
how it should be considered as a part of such valua- 
tion. 

There is an element of value that must be taken 
into consideration in determining the valuation of 
a property and which is sometimes referred to as 
“Going Value.” This is sometimes covered by an 
allowance usually in percentage to cover the differ- 
ence between the cost of the physical property and the 
value of the completed system in operation providing 
service to its customers and possessing numerous val- 
uable contracts for giving service in the future. Going 
value is of an intangible character and may be esti- 
mated in some instances by estimating the cost of 
developing the business which. the company enjoys 
at any particular time. The data naturally is rarely 
obtainable to indicate the money actually spent by 
the company to obtain its business, since in recent 
years the period of time during which public service 
corporations have been ready for operation and yet 
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not actually engaged in providing service, approxi- 
mately at least up to their normal capacity, has usually 
not exceeded one or two years. When the earnings 
of a public service corporation have not been sufficient 
to meet reasonable expenditures for the development of 
its business and to cover operating expenses, depre- 
ciation and a reasonable return on the investment, the 
losses incurred in building up the business must be 
considered as one of the elements to be included in 
appraising a plant for the purpose of determining the 
proper rates for service. 

Probably the most concise statement in this con- 
nection is from the decision of Justice Brewer in a 
most noteworthy decision in the case of the National 
Water Works Company vs. Kansas City in connec- 
tion with the valuation of a waterworks which had 
been taken by the municipality : 

“The original cost of the construction cannot control, for 
‘original cost’ and ‘present value’ are not eauivalent terms. 
Nor would the mere cost of reproducing the waterworks plant 
be a fair cost. because that does not take into account the 
value which flows from the established connections between 
the pipes and the buildings of the city. It is obvious that 
the mere cost of purchasing the lend. constructing the build- 
ings putting in the machinery. and laving the pipes in the 
streets—in other words, the cost of reproduction—does not 
give the value of the property as it is to-day. A completed 
svstem of waterworks. such as the company has. without 4 
sine'e connection between the pipes in the streets and the 
buildings of the city. would be a proverty of much less value 
than that system connected. as it is. with so many buil4- 
ings. and earning, in consequence thereof. the money which 
it does earn. The fect that it is a system in onveration. not 
onlv with a capacitv to supply the citv. but actusllv supplying 
many buildings in the citvy—not only with a capacity to earn, 


but setually earning—morkes it true thet ‘the fair and equitable 
value’ is something in excess of the cost of reproduction.” 


In general it may be said that the courts have 
with few exceptions held that going value is an im- 
portant and valuable consideration in determining a 
fair valuation for the property of a public service cor- 
poration devoted to public service. The difficulty, 
however is in obtaining a fair and proper figure in any 
given case. Competition may at any time seriously 
affect any estimate which may be made of the prob- 
able value of a going concern as contrasted with the 
physical plant without customers or contracts. It 
is probably most satisfactory to treat this matter pri- 
marily from the standpoint of the excess value of the 
completed system in operation over and above the 
original cost, cost of reproduction new, or cost of 
reproduction less depreciation, of the physical plant. 

If this is done, however, such excess value of the 
completed operating system must be considered en- 
tirely separate from a percentage which may properlv 
be considered as approximately the contractor’s profit 
who undertakes to design, build and supervise the 
complete construction of an entire system, turning it 
over ready for operation to its owners. 

The true value of a thing has been defined as the 
price upon which a purchaser and a seller mutuallv 
agree and at which figure an actual transaction takes 
place. If an existing plant and system were to be 
purchased and the owners were willing to sell at all. 
they would surely take into consideration what it 
would cost the purchaser to duplicate, not onlv the 
physical plant, but obtain all of the business enjoyed 
by them, and the prospective purchasers would surely 
consider what it would cost them independently to 
install a plant of equal general efficiency and use- 
fulness, including the business developed and under 
control of the prospective sellers. In the long run, 
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the true value must be the capitalization of an assured 
income. A certain portion of this value is represented 
by tangible property and the remainder, if there be 
any, must be regarded as primarily traceable to the 
earning power of the business. 


Gross Revenue, Cost of Operation and Quantity of Gas 
Manufactured and Sold. 

Gas being a commodity, it is manufactured, dis- 
tributed and sold to those who use it. As manufac- 
tured and sold it is divided into units which are usually 
1000 cubic feet. The operating expenses may be 
properly divided into manufacturing, including fuel, 
distribution, general expenses, taxes and licenses and 
depreciation. For any period the unit cost may in 
a general way be obtained by dividing the total ex- 
pense by the total quantity sold and the average cost 
per 1000 cubic feet is thereby obtained. Similarly, 
the unit cost for fuel and other station costs, for dis- 
tribution, taxes and licenses, depreciation and general 
expenses, may also be determined. It is of importance 
also to know the relation between the total gas made 
and delivered to the holders and the quantity actually 
sold as per customers’ meters. In this manner definite 
data is obtained for the leakage and the reduction in 
volume of the gas as measured by the station meters 
and by customers’ meters. 

The operating expenses can be definitely divided 
under two heads, fixed and variable. The fixed costs 
should include all expenses that are independent of 
the quantity of gas made but which remain practically 
constant whether the plant is operated at or near its 
full output, or at a fraction of this. Variable expenses 
include those costs that vary with the output and 
may be considered as of little consequence if gas is not 
made. Naturally, these two classes of costs are de- 
pendent and may vary widely. ; 

It is not always possible to make a definite segre- 
gation of these fixed and variable expenses, but when 
necessary, approximate subdivisions may be made of 
expenditures involving both. The cost of manufac- 
ture per 1000 cubic feet depends largely upon the total 
amount of gas made, decreasing as the volume of pro- 
duction increases and increasing as the quantity made 
decreases, and a slight reduction in the sales will 
materially increase the cost of manufacture per 1000 
cubic feet. The greater the sales the smaller is the 
cost of manufacture, but not in the same proportion 
for the total cost of service, when we include the dis- 
tribution to customers’ meters, and it is therefore of 
the greatest importance in discussing the rates for 
which gas may be sold to clearly distinguish between 
the cost of gas in the holder and when delivered to the 
customers’ premises. 


In general, it may be said that very large consum- 
ers involve a smaller cost per 1000 cubic feet than 
small consumers. The question naturally arises, 
should this difference in the cost of service to various 
classes of consumers be taken into consideration in 
determining the proper rates for service? The same 
rate for all is a term that is often much more beauti- 
ful in the abstract than when absolutely applied. 
Sometimes such a policy, when it means the same rate 
for all regardless of both cost and the effect upon the 
growth of the business, is a violation of sound busi- 
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ness principles and decidedly against public policy. 
Often, uniform rates for a very large territory with 
the same class of customers may fulfill all require- 
ments, but it does not follow that the best interests 
of all concerned are conserved where, in deciding upon 
a rate, it is made uniform for every customer. Very 
closely related to the fixed and variable expenses are 
capacity and output expenses, and in some respects 
they more clearly define the costs involved in the 
two classes of expenditures. There is a term known 
as “Consumer’s charge” which may ordinarily be in- 
cluded as a part of the fixed costs of operation, and 
such expenses are directly proportional to the number 
of consumers taking service. 

These considerations usually lead to the estab- 
lishment of what is known as minimum rates or a min- 
imum bill, which should be high enough to cover the 
cost to the company of the consumer independent of 
the quantity of gas which may be delivered to and 
used by him. Many times the actual consumption 
of gas for small customers is not a great factor in 
the cost of rendering service and from this stand- 
point the establishment of minimum rates would seem 
to be sound and thoroughly justifiable. 

While no rates should be greater than the value 
of the service rendered, it is not necessarily equitable 
to charge the same rates to all regardless of the actual 
cost, and, as the cost of manufacture per 1000 cubic 
feet depends very largely upon the magnitude of the 
output, such a policy might not only tend to dis- 
courage large consumption but to actually increase 
the cost to small consumers. It may even happen that 
large quantities of gas should be sold at even less 
than enough to yield the regular rate of return rather 
than these quantities should not be sold at all. 

This phase of the situation is often entirely 
neglected, not only by gas companies, but by those 
responsible for the adjustment of rates on an equitable 
basis. Failure to consider such opportunities often 
results in losses of great magnitude and thereby re- 
sults in increased cost to all consumers. A wise and 
far-seeing management having all the information 
available can usually treat such matters most effect- 
ively by taking into consideration the location of such 
large customers and the character and magnitude of 
service required. 

In this connection it is of interest to discuss 
the advisability of charging a higher rate for gas when 
used for lighting purposes than when used for heat- 
ing and cooking. As a matter of fact by far the larg- 
est part of the consumption of gas is for purposes other 
than lighting, and this probably accounts for the fact 
that the rates for the two classes of service differ. In 
addition there is of course the fact that the use of gas 
for lighting concentrates the maximum demand some- 
what similar to, although of less magnitude than, the 
use of electricity for lighting. Gas is stored in the 
holder with little additional cost as compared with the 
storage of electricity, so that the peake load character 
of the demand is decidedly of smaller consequence, as 
regards the maximum capacity of the plant, than in 
the generation and consumption of electrical energy. 
Whether use for lighting or fuel on the customers’ 
premises the gas is used in the same way and from 
the same service pipes, and unless there is a very 
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great difference in the magnitude of consumption in 
the two cases it is difficult to see where lies the 
difference in the cost of service in the two instances. 


Rate of Return on Investment. 


What is an adequate return on the investment for 
a public utility corporation is a question that has 
been given the greatest consideration, nat only by the 
courts of the country, but by Federal, State, Municipal 
and other commissions. In the U. S. Supreme Court 
decision in the Consolidated Gas Case of New York, 
it is stated that: 


“There is no particular rate of compensation which must in 
all cases and in all parts of the country be regarded as suffi- 
cient for capital invested in business enterprises. Such com- 
pensation must depend greatly upon circumstances and locality; 
among other things the amount of risk in the business is a 
most important factor as well as the locality where the business 
is conducted and the rate expected. and usually realized there 
upon investments of a somewhat similar nature with regard 
to the risk attending them.” 


In considering such a matter it is evident that 
under present industrial conditions the best interests 
of society as a whole are subserved when the share of 
each factor of production is high enough to cause a 
free and natural distribution of capital and business 
ability as well as labor into all utilities. When wages 
and the returns on investment are not high enough to 
be attractive then in such a utility there must be a 
decline. No utility will be furnished unless the factors 
making such a utility attractive are present. Wages 
must be high enough to attract competent workmen, 
salaries sufficient to engage successful superintendents 
and managers, interest on the capital legitimately in- 
vested must be earned, and, in general, the return must 
be high enough to induce investors to assume all risks 
and responsibilities that are involved in their opera- 
tion. From this it naturally follows that the rate fixed 
for service rendered by public utility corporations 
must in the long run be high enough to attract all of 
the elements necessary for the production of that serv- 
ice, taking into consideration the wages to be paid, the 
cost of superintendence and management, the interest 
on the investment and a reward for the risk and re- 
sponsibility entailed. 

Unfortunately, however, many who have been most 
active in the development of public utility corporations 
in recent years have been interested therein primarily 
from the speculative standpoint rather than as legiti- 
mate investors. Speculation necessarily involves risk. 
An investment is generally considered reasonably safe. 
A high rate of return rarely compensates when there 
is a danger of losing a part or all of the principal. Cus- 
tomers of a public service corporation have a right 
to demand that the rates they pay for service shall be 
only adequate to give a proper return upon the neces- 
sary investment required, and not so high as to make 
the return, upon a reasonably safe investment, of the 
magnitude usually demanded in a pure and unadul- 
tered speculative venture. 

The tendency toward legislation affecting public 
utilities, the creation of wise and powerful commis- 
sions and the enactment of numerous laws not only 
regulating but actually protecting public service cor- 
porations constitute a definite reduction in the risks 
and hazards formerly existing in many instances. 

In public utilities capital cannot be turned over 
as frequently as in commercial enterprises, due to the 
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relatively large proportion of the fixed investment. 
Legislative regulation of public utilities through com- 
missions may in some respects be detrimental to finan- 


cial operators who endeavor to evade their obligations’ 


under the common law and who try to profit by the 
manipulation of capital rather than through legitimate, 
effective and economical operation of their plants. 
Such regulation, however, cannot possibly result in 
permanent injury to the great majority of investors 
and to the utilities themselves if honestly applied and 
administered with ordinary care. An investment along 
the lines of and in the spirit of such laws as those 
which have been upheld by the courts assures, in every 
case, a reasonable return on a fair valuation of the 
plant. 

While public utilities are subject to many condi- 
tions that tend to increase the risks under which their 
business is carried on, they are also afforded a great 
deal of protection that is of the greatest value to in- 
vestors. Many are natural monopolies engaged in 
furnishing service that has practically become a neces- 
sity and for which, at least at the present time, there 
are no effective substitutes. An investment in a public 
utility corporation wisely directed, while involving a 
greater risk than if the same money was placed in 
good mortgages, should not involve hazards equal to 
investments in ordinary competitive enterprises. 

The profits of a business consists of the balance 
between the sum of expenses and the total income of 
the business. It is the difference between the sum 
representing the operating expenses, which includes 
rent, salaries and wages, fuel, taxes, interest, depre- 
ciation, and the total gross revenue. This difference 
is the last share of the total income and unlike all the 
other shares is not fixed. It simply consists of what is 
left after all other claims have been completely satified. 
Salaries, wages, rents and interest are usually fixed 
at a certain amount per annum in advance and are 
paid out of the gross receipts. The amount left after 
these shares have been satisfied belongs to the owner 
and represents his share of the profits of the busi- 
ness. Interest and profits, notwithstanding the in- 
determinate quality of the latter, are usually measured 
upon the same basis and are included in what is gen- 
erally known as the adequate return on the investment. 

The difference between the gross revenue and the 
aggregate of the legitimate operating expenses for a 
single year is the sum usually considered as the net 
revenue or return upon the investment. As the gross 
revenue and the operating expenses are for many 
reasons subject to wide variations, it is manifestly 
unsafe to determine rates upon a single year’s busi- 
ness. A most valuable method is to consider the gross 
and net return per dollar invested for a number of 
years of operation. By doing this the additional in- 
vestment in the plant from year to year as well as 
the growth of the business, both from the standpoint 
of gross revenue and operating expenses, is obtained. 
In fact, many important conditions affecting the com- 
pany are brought to light in such an analysis. 

The value of ascertaining how much a dollar 
earns, both gross and net, is due to the important 
differences between public service corporation and or- 
dinary commercial enterprises. In most private un- 
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dertakings the operating expenses can usually be 
greatly reduced or even practically eliminated if for any 


_ reason the gross receipts are reduced so as to make 


the business unprofitable. But this cannot be done 
in the case of public service corporations, who must 
under the law provide service to all within the terri- 
tory covered by the distribution system provided who 
request it. While the investment in the private enter- 
prise may be greatly restricted or even withdrawn, 
such is not the case with a public service corporation. 
The relatively large investment in plant, equipment 
and other property of the public service corporation 
means that the interest and other fixed charges go on 
at about the same rate whether the plant is operated 
and its output sold or not. As a result, the public 
service corporation is compelled under certain ad- 
verse conditions to keep its plant in operation even if 
the actual operating expenses are greater than the 
gross receipts. 

A complete investigation of all conditions existing 
for a number of years is therefore of much greater 
value than confining the data upon which rates are 
fixed to a single year’s business. The public service 
corporation should not be a free agent to do abso- 
lutely as it pleases, and on account of this restriction 
certain reasonable protection is desirable for all con- 
cerned. Free and unrestricted competition between 
private enterprises may be of the greatest benefit to 
the public. Experience shows, however, that this is 
not the case with public service corporations where the 
commodity furnished by them is a necessity and the 
character of the business such as to be a natural mo- 
nopoly. Competition in such cases inevitably results 
in a bitter struggle for supremacy and rates so low 
as to be inadequate to maintain the proper quality of 
service and yield a return sufficient to make exten- 
sions commensurate with the growth of the com- 
munity. Two or more distinct and separate corpora- 
tions providing the same public commodity are not 
likely to remain separate very long. Sooner or later it 
will be self-evident that the service rendered by them 
independently can be more cheaply, effectively and 
in a better manner provided by a single operating 
system under one management. As a result it is an 
invariable rule that competition which is often thought 
to be preventive of excessive rates becomes ultimately 
the direct cause of what is relatively extortionate rates 
of service, when compared with what the rates should 
be if destructive and temporary competition is pre- 
vented and the rates equitably fixed under proper con- 
trol by a wise commission. 

Again, a modification of rates at frequent intervals 
is undesirable, as it renders unstable and therefore the 
more hazardous the entire business of rendering serv- 
ice, Everything of every character tending to elimi- 
nate uncertainties and general risks on the one hand, 
and which provides protection and wise regulation on 
the other, definitely increases the security of the in- 
vestment, the required return upon which is thereby 
reduced, the general stability of the enterprise is ma- 
terially improved, restulting not only in reduced rates 
but improved quality of service. 

Conversely, the rate of return on the investment 
and consequently the rates of service must be corres- 
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unrestricted competition 
risks involving a possible 
the investment confronts, 


those interested ‘in the progress and development of 
public service corporations in general. 

In the end, all costs of every character, such as 
litigation and other expenses, incident to the estab- 
lishing of rates, whether paid out of public funds or by 
the public service, corporations, come out of the cus- 
tomers’ pockets, as taxpayers in one instance and as 
consumers forced to pay the company for service in 


the other. 
having its investment as wel 


The constant danger to the company of 


l as its gross revenue seri- 


ously impaired due to the fixing of rates upon other 


than a sound and equitable 


basis involves that much 


extra hazard in conducting its business, necessarily 
requires an increased return upon the investment on 
account of such menace, and in turn will ultimately 
result in rates higher than they should be. 
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Public opinion and more especially public de- 
sires and ambitions in proposed relationships of the 
A Public Service municipality with the public serv- 

. ice corporation are as vacillating as 
Corporation the fads which create the fabulous 
Man’s Attitude ' 

Belgian hare industries one year 
and starve them to death the next. When not prop- 
erly directed, desires and ambitions on the part of 
the public will retard municipal growth and the free- 
dom of natural progress as surely as the fashions of 
the day hobble the energies of our women. Not 
only do these fashions hobble the women in their 
personal attire, but they waste enormous energies 
in public agitation as was done in the city of Roch- 
ester in an endeavor to change the heights of street 
car steps to meet the hobbled skirt limitations. Thus 
it is in case of the municipality, often misdirected 
public activity will lead a community into waste of 
energies which properly applied would have many 
fruitful results, 

There are cases on record where the municipal 
ownership of public utilities has proved a marked 
success. There are many more which, by the careful 
juggling of the annual statements of receipts and ex- 
penditures, the fat office-holders have made the public 
believe are a success. 

Be all this as it may. The fact remains that at 
intervals during the life of a municipality, the munici- 
pal ownership idea creeps heavily into the issues of 
politicai struggles. How often it has been found in 
the past that the ever jealous corporation has either 
concealed its records when the public demanded an 
open statement, or, due to almost criminal neglect of 
business methods on the part of the corporation, an 
accurate statement has been impossible. 

At the recent Oakland convention of the Pacific 
Coast Gas Association, Professor C. L. Cory of the 
University of California presented a paper on the 
fixing of rates, which for its fairness, both to the 
public and to the corporation, was of remarkably 
high order. John A. Britton, who is general manager 
of one of California’s most powerful corporations— 
namely the Pacific Gas & Electric Company—fol- 
lowed in the discussion of the paper. It was a treat 
to all those within his hearing to listen to Mr. Brit- 
ton’s remarks. Commenting first upon the able man- 
ner in which Professor Cory had handled his sub- 
ject, he urged upon all corporations to have expert 
appraisements made of their holdings and their books 
in such accurate and accessible form that any call 
for public inspection by experts could easily and 
quickly be met. Mr. Britton’s idea conveyed was 
that the inability of a corporation in the past 
to show a clean, accurate statement, had always been 
misinterpreted by the general public and taken by the 
public to mean that the public service corporation 
had something to conceal. 

Mr. Britton was quite right when he made the 
statement that public uneasiness was largely brought 
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about by this element of supposed holding back on the 
part of the great corporations. Mr. Britton struck 
the keynote. Such breadth of view shown by a repre- 
sentative of a great public service corporation will do 
much toward the creating of a more wholesome under- 
standing between the public service corporations and 
the public. 


Elsewhere in these columns will be found an 
account of the recent court decisions affecting traffic 
rates within twelve miles of Ta- 
coma and Seattle on the Puget 
Sound Electric Company’s serv- 
ice, 

The ruling is one of great importance and its 
influence will be widely felt in rate questions in the 
west. The court takes the ground that 7 per cent is 
not an unreasonable return on an investment; that 
mistakes of the company in the past cannot be 
assessed to the traveling public. The last statement 
was made in response to the showing that the com- 
pany had not in the past set aside a proper sum to 
cover depreciation. 

In the adjustment of traffic matters and the fix- 
ing of rates by a commission, many things must be 
brought into consideration. The only method that 
will give justice to both sides of any controversy is 
for the arbitrator to put himself as far as possible 
in such a frame of mind that both sides to the issue 
can be seen. In a word, great public service corpora- 
tions have been running along for years untram- 
meled by any definite public regulations. Now comes 
the commission which intervenes according to recent 
laws. In readjusting matters, surely reasonable 
errors made in the past must be allowed for in the 
re-adjustment. Any individual engaged in the busy 
run of life will recall in a moment’s thought what 
an enormous portion, even compared to the total out- 
lay, is actually wasted by mistakes in launching any 
enterprise. Such mistakes, from our very makeup 
as human beings, seem to be unavoidable. In a calm, 
just, reasonable striking of a balance they should 
represent an intangible asset to the owners of a proj- 
ect, not as representing an interest account on a 
blunder which an unwieldly corporation desires to 
saddle on the long-suffering public, but as represent- 
ing in good faith a certain capitalized amount of 
human brains and genius finally successful in over- 
coming human difficulties met in the evolution of an 
art. 


Puget Sound 
Rate Case 


The case is comparable to human attempts in the 
solution of a new mathematical problem. At first 
the subject is wholly unknown to us. We read, and 
we figure, making many mistakes as we go until 
finally after hours of laborious work, our task is 
complete. In the future progress of our engineer- 
ing career we use the same identical problem thous- 
ands of times, but ever thereafter it only takes us a 
few minutes for the proper solution. Surely it is 
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proper and right for the expert to charge for his 
services not only during the brief period now required 
in its solution, but also the interest on a certain cap- 
italized valuation of the application of his brains 
and of experiences acquired from former mistakes 
and efforts. 

Thus it is true that in making a proper valua- 
tion of any public service corporation, justice should 
give to the corporation a reasonable capitalized asset 
as representing in its particular case the proper 
amount in expenditure that the human element neces- 
sitated in overcoming human shortcomings met with 
in the advancement of the art. 


Elsewhere in these columns will be found a de- 
scription of the proposed Big Meadows dam of the 
Th Great Western Power Company. 

e owes : 

This enterprise means the launch- 
ing of an additional supply of 
power in enormous quantities. The 
project is an interesting one, first as an engineering 
undertaking, for it is said that the cost per acre foot 
of storage will be less than any other dam in the 
world of similar large proportions. The impetus given 
to large storage projects in the West during recent 
years has brought about a deep realization on the 
part of capital of the gigantic possibilities of such 
projects. It is said that Daniel Webster once opposed 
the appropriation of moneys on the part of the govern- 
ment for the erection of a fort along the coast of Ore- 
gon, concluding a brilliant opposition speech by say- 
ing: “Mr, President, what can we ever hope to do 
with this useless territory but a home of the sage 
brush and the jackrabbit” Long since brother Dan 
would have turned in his grave could he but realize 
the fallacy of his remarks. 

In Egypt the late improvements on the Assouan 
dam have increased the storage capacity so that it 
stands first in the world; next in capacity is the Roose- 
velt dam; and the Big Meadows dam will rank third 
in similar engineering undertakings of the world. 

The most interesting feature, however, is the use- 
ful purpose the storage of such enormous quantities 
of water will serve in carrying the burdens of the 
human race. The water will be used over and over 
again in its descending course from the mountains. 
Five great diversion projects will impede its onward 
way, developing thereby a total of over 500.000 h.p. 

Hitherto the great agricultural valleys below have 
Leen subjected to hazardous floods in extremely moist 
years, brought about by the onslaught of run-off waters 
and waters caused by the melting snows in the high 
Sierras. The retaining of such an enormous flood 
storage in the mountains will do much to alleviate 
this condition. 

Finally, having reached the beautiful stretch of 
agricultural country of central California in regulated 
quantities, the waters will once again be used to 
quench the thirst of thousands of acres of semi-arid 
lands, thus again blessing the State by its presence. 


Big Meadows 
Dam 
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PERSONALS. 


Henry E. Adams, a lighting official of Stockton, was a 
recent San Francisco visitor. 


L. E. Waird, an electrical engineer of Sacramento, spent 
last Sunday at San Francisco. 


J. C. Farrar, of J. C. Farrar & Co., electrical engineers, 
Los Angeles, was a recent San Francisco visitor. 


Ely C. Hutchinson, of the Pelton Water Wheel Company’s 
sales force, is spending a vacation in the redwoods. 


Guy H. Talbot, president of the Pacific Power & Light 
Company of Portland, Ore., was at Tonopah, Nev., during the 
past week. 


A. H. Babcock, chief electrical engineer of the Southern 
Pacific, spent the past week at Portland and other points 
in Oregon. 


S. Waldo Coleman, manager of the Coast Counties Light 
& Power Company of Santa Cruz, was a recent visitor tc the 
Bay cities. 


J. L. Randolph, president of the Turlock Telephone 
Company, recently arrived from Turlock and spent a few 
days at San Francisco, 


H. B. Hernford, who is connected with the Pacific Gas 
& Electric Company, with headquarters at Chico, was a re- 
cent San Francisco visitor. 


J. M. Berkley, superintendent of the Southern Califor- 
nia Gas Company, has returned to Los Angeles after spend- 
ing a few days at San Francisco. 


J. H. Wise, assistant general manager of the Pacific Gas 
& Electric Company, has just returned to San Francisco, after 
a trip to the site of the propcsed Lake Spalding dam. 


F. B. Gleason, manager of the Western Electric Com- 
pany’s San Francisco branch, recently returned from the East 
and is now on a trip through the interior of the State. 


L. J. Corbett, hydraulic and electrical engineer, Spokane, 
Wash., has entered university work as Associate Professor 
of Electrical Engineering, at the University of Idaho, Moscow. 


Sydney Sprout left last Monday for Siskiyou County on 
business connected with the construction of the Siskiyou 
Electric Power & Light Company’s new hydroelectric de- 
velopment on the Klamath River. © 


K. G. Dunn, electrical engineer with Hunt, Mirk & Co., 
returned to San Francisco during the past week, from San 
Diego, where some important work is in progress for the 
San Diego Electric Railway Company. 


John A. Britton, Jr., son of the well known public serv- 
ice corporation man bearing the same name, recently joined 
the Pacific Coast Gas Association and was blushingly intro- 
duced to the convention as a “chip off the old block.” 


O. C. Pratt, president of the Indian Valley Electric Light 
& Power Company, recently returned from a trip to Green- 
ville, where improvements in the hydroelectric system are 
contemplated in view of the future possibilities of that section. 


H. R. Noack, manager of Pierson Roeding & Co., an- 
nounces that the firm will remove their offices from the Mo- 
nednock Building to the Rialto Building. A large space will 
be occupied on the ground floor at the corner of New Mont- 
gomery and Minna streets. 


C. W. Forbes, general manager of the Sonora Telephone 
Company of Sonora, Mexico, is ‘at San Francisco taking bids 
on:-a long distance telephone line, extending from Guaymas 
to Hermosillo. The cost of the pole line alone is estimated 
at about $40,000. The telephone equipment will be of high 
quality throughout. 
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E. O. Sessions of the Chicago engineering firm of Wood- 
mansee, Davidson & Sessions, Inc., is a recent San Francisco 
visitor. Mr. Sessions is receiving congratulations of his 
many engineering friends on the able and eificient skill 
he has shown in the installation of the Long Beach Plant of 
the Southern California Edison Company. 


Among the passengers on the steamer Maitai, which 
arrived Thursday was J. D. Douglas, manager of a suburban 
railway line out of Auckland. He is figuring on eiectrifying 
the system and has come to the United States to inspect 
the electric lines here. The new cars wili be built in New 
Zealand, but all the machinery will be imported. 


Waliace Foster of the San Ratael gas division, and Stan- 
ley Walton, of the commercial department of the Pacific 
Gas & Electric Company, are blushingly receiving the con- 
gratulations of their many friends over their tragic efforts 
in the burlesque council meeting held during the recent ban- 
quet of the Pacific Gas Association, in Oakiand. 


Carl D. Heise, who has long held a prominent position in 
the Pacific Coast sales department of the Westinghouse Kiec- 
tric & Manuiacturing Company, has just been appointed as 
acting manager of the San Francisco district office. Wallace 
W. Briggs is now assistant sales manager of the company, 
with jurisdiction over the San Francisco, Los Angeles and 
Seattle offices. Although young in years, Heise is old in 
electrical experience. After taking an engineering course in 
the University of California he entered the San Francisco 
office of the Westinghouse Company and was soon installing 
hydroelectric plants in the early days of high-tension trans- 
mission work. Aiter several years of field experience, he 
rejoined the sales force and the management has now shown 
its appreciation of his work. 


TRADE NOTES. 


The Great Northern Railway, which already has nearly 
4000 miies of track equipped with telephone train dispatching 
equipment, has just placed an order with the Western Elec- 
tric Company for thirty-two telephone selectors to equip its 
Cascade division. 


The Union Iron Works Compariy of San Francisco have 
this week closed an order with W. G. Douglas, of Virginia 
City, Nevada, for one water wheel unit to be direct connected 
to an electric generator. This wheel will develop 500 h.p. 
under 1000 ft. head running 600 revolutions. 


The Vancouver Power Company’s new hydroelectric plant, 
on the Jordan River, forty-three miles from Victoria, turned 
over tor the first time last Sunday, The 3000-kw. generator 
was built by the Allis-Chalmers Company and installed by 
Sanderson & Porter under the supervision of Wynn Meredith. 


The following electrical equipment has been ordered by 
the Oakland & Antioch Railway Company, San Francisco, Cal., 
from the Westinghouse Electric & Manufacturing Company: 
4 quadruple equipments No. 321 motors, 600-1200 V. U. S. con- 
trol; 1 quadruple equipment No, 322-E motors; 1 locomotive 
equipped with 4 No, 308-B-6 motors. 


The Pennsylvania Railroad Company has recently or- 
dered fourteen Western Electric selectors for use in its Hud- 
son tunnels. The section equipped is known as the Jersey 
City-Newark Division, and it is nine miles in length. The 
dispatcher will be located at what is known as the ‘“‘S. C.” 
tower, and No. 16 B. & S. copper line wire will be used. 


The Fort Wayne LBiectric Works supplied the electrical 
equipment, totaling 250 h.p. in induction motors, for the mill 
of the Stockton Mealfalfa Company of Stockton. The new 
plant, located at Salida, is the largest alfalfa meal milling 
installation in the State of California. The milling machinery 
was supplied by the Williams Pulverizer & Crushing Com- 


pany. 
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THE LAST WORD IN INDUSTRIAL LIGHTING EQUIP- 
MENT. 


While the past types of Holophane-D’Olier steel refiect- 
tors practically solved the industrial lighting problem by 
providing units of extremely high efficiency and wide ap- 
plicability, there are certain conditions where those reflectors 
with their aluminum finish are unsuitable on account of de- 
terioration due to acid fumes or excessive dirt or exposure. 

It was with a view to meeting these adverse conditions 
that the Holophane Company perfected a new:line of steel 
reflector baving a tough enamel finish and with the holders 
and connections of copper. 

These new reflectors here illustrated are finished both 
inside and out with a white enamel. This enamel is not 
affected by chemical fumes or by weather conditions and 
is very easily cleaned, which means that there is no cor- 
roding or other deterioration. 

They are furnished with the extensive type of light 
distribution. 

Three holding devices are now available for use with 
Holophane-D’Olier Reflectors. The clip spring holder is 
well known, being the type that has hitherto been supplied 
exclusively; a new 2% inch heel which admits using the 
steel reflectors with standard holders, and a_ porcelain 
socket holder which allows the use of steel reflectors in many 
installations where brass sockets are not permissible, are 
now supplied also. These holders as before stated are 
copper finished and are of a sturdier construction than 
those heretofore used. 

The Holophane Company has just issued a very at- 
tractive leaflet covering its new enameled reflectors, in 
which complete data is given. 





NEW WATTHOUR METERS. 

The Thoms6én watthour meters—Type I-10, recently de- 
veloped by the General Electric Company, are designed for 
5 and 10-ampere, 100 to 120-volt, 2 wire and 200 to 240-volt, 
2 and 3 wire, 40, 50, 60, 125 and 133-cycle circuits. 





New Thompson Watthour Meter—Casing Closed 


Their mechanical and electrical design represents the 
most advanced stage of the meter art—the former insuring 
light weight and compact and rugged construction, the latter 
affording great accuracy of measurement under the voltage, 
frequency, wave form and temperature variations ordinarily 
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occurring on lighting circuits, and also, shielding the meter 
element from any stray fields liable to be encountered in 
ordinary practice. 

The rotating element consists of a small aluminum 
disk mounted on a bronze shaft. The lower end of the shaft 
carries a removable steel pivot, the upper end has the worm 
for transmitting the motion of the disk to the registering 
mechanism. The upper and lower bearings are carried on 
an aluminum frame casting, which also supports the magriet 
and registering mechanism, thereby insuring permanent align- 
ment. The upper bearing consists of a steel pin fastened to 
a removable brass plug and extending down into the rotor 
shaft, which is drilled to receive the same. The lower bear- 
ing is a selected Oriental sapphire mounted in the top of the 





New Thompson Watthour Meter—Casing Opened 


brass screw and resting on a spring. A brass collar at the 
top of the jewel screw prevents the pivot from jumping off 
the jewel surface and riding on the top edge of the jewel screw, 
in case of extreme short circuits or other violent disturbance. 
The pivot is made of highest grade piano steel hardened and 
polished. It is screwed into the lower end of the shaft so 
as to permit of its being readily replaced if necessary. 

The register is of the three-dial type reading directly in 
kilowatt-hours, no multiplying constant being necessary. One 
complete revolution of the most rapidly moving pointer regis- 
ters 10 kilowatt-hours, therefore, 1000 kilowatt-hours must be 
registered before the dials repeat. The dial face is of 
white porcelain having a dull finish. The registering mechan- 
ism is of such construction that it may be removed for reset- 
ting the dials, repairing the meter, etc., and be replaced with- 
out disturbing the mesh of the train of gears. 

The permanent magnet controlling the full load speed of 
the rotating element is of semi-circular form and completely 
surrounds the register. The magnet is made of the very best 
magnet steel properly aged and hardened to insure absolute 
permanency. It is so assembled on the frame that the opening 
between the poles is brought close to the upper surface of the 
aluminum disk. The arrangements for regulating the full load 
and light load speeds afford great refinement in adjustment. 
Creeping on potential alone is entirely prevented. The meters 
are lagged by means of a copper punching, which acts as a 
short circuited secondary for the flux of the potential coils, 
and therefore, the meters will give satisfactory results in the 
measurement of inductive as well as non-inductive loads. 

The terminals comprise four brass binding posts located 
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in a separate compartment made of moulded insulating com- 
pound, and fastened to a projecting part of the meter base. 
The terminals can be separately sealed, and the method em- 
ployed for fastening the meter to the wall effectually prevents 
it being removed for the purpose of tampering. 

For convenience in testing prior to installation, a testing 
loop is brought out through the frame just below the magnet. 
Any number of meters may be tested in series, without re- 
cording the losses in the potential circuits, by connecting the 
potential coil of each meter to the source of potential at 
some point before the line wires enter the meters. 

The cover is drawn from zinc alloy, the bottom being 
threaded to fit in a groove in the meter base ,and when 
screwed firmly into place makes a perfectly dust-proof joint. 
Suitable means are provided for sealing the cover as well as 
terminal box. 


EXHIBIT ON STEAM LAUNCH. 


One of the most interesting and novel features of the 
Pennsylvania Electrical Association Convention at Con- 
neaut Lake, Pennsylvania, was the floating exhibit of the 
Westinghouse Electric & Manufacturing Company. This 
consisted of a seventy-fcot steam launch. 





A New Idea for Commercial Exhibits. 


A complete line of electrical cooking and heating de- 
vices were displayed on the boat. Among these were chaf- 
ing dishes, toaster stoves, coffee percolators, electric irons, 
radiators, glue pots, heating pads, nursery milk warmer, and 
a dentist’s and physician's sterilizer. 


ELECTRIC LOCOMOTIVES FOR THE TERRE HAUTE. 
INDIANAPOLIS & EASTERN TRACTION CO. 


Many unique features are incorporated in the 240 h.p., 30- 
ton, all-steel electric switching locomotives (see Fig. 1), de- 
signed and built by the Terre Haute, Indianapolis & East- 
ern Traction Company at its Indianapolis shops. 





Fig. 1. Electric Locomotive on the Terre Haute, 
Indianapolis & Eastern Traction Co. 

HL control equipment was selected for the locomotive 
because of its ability to continuously and reliably handle 
the large currents incident to shifting heavily loaded ars. 
With switching locomotives there are, necessarily, frequent 
applications of the controller to the first and second notches; 


[Vol. XXVII—No. 14 


that is, there is almost a continuous breaking of heavy cur- 
rents. Because of this, HL control is preferable to the K 
types for such service. A further advantage of HL con- 
trol for locomotive work is that the controller occupies but 
little space in the usually crowded cab and: leaves plenty 
of room for the operator to step about and look out on all 
sides. 

The switch group for the control and the reverser are 
mounted under one of the sloping hoods at one end of the 
cab, while the compressor and other air brake details, with 
the exception of apparatus that must be available for manip- 
ulation, are mounted under the other. The grid resistors for 
the control are mounted underneath the car. Small incandes- 
cent lamps for illuminating the air gauges in the cab are in 
circuit with lamps arranged in the hoods. This arrange- 
ment facilitates inspection of the equipment. 





_ IMPROVED STENCILS FOR THE ELECTRIC SIGN PRO- 


JECTOR. 


An entirely new electric sign as often as you desire at 
the nominal cost of fifty cents gives users of the Electric 
Sign Projector an opportunity to advertise special sales 
and new arrivals in an economical and effective manner 
right at the store front. 

The sign projector, as the name implies, is not an elec- 
tric sign but a device for projecting a sign from the win- 
dow onto the sidewalk or on the side of a wall. The re- 
sult is much the same as if a glass covered electric sign 
were imbedded in the sidewalk. 

The sign is produced by greatly magnifying a small 
stencil. To improve the process of manufacturing so as to 
turn out stencils in large quantities at reduced cost was the 
first problem that presented itself to the manufacturers after 
the device was perfected. This problem has been so sat- 
isfactorily solved that stencils may now be procured in any 
quantity on short notice and at the small cost of fifty cents 
each, 


NEW CATALOGS. 


Duncan Direct Current Watthour Meter is the title of 
Bulletin No, 20 just published by the Duncan Electric Manu- 
facturing Company of Lafayette, Indiana. The book is neatly 
printed and covers the subject thoroughly. 


Bulletins Nos. 55 and 56 of the Richardson-Phoenix Co. have 
just made their appearance in the trade. The former deals 
with individual oiling and filtering systems, while the latter 
discusses fully the Economic Elevator Guide Lubricator. Both 
publications are interesting and profitable reading matter in 
addition to their value as catalogs. 


The Westinghouse Electric & Manufacturing Co. has 
just issued a series of new bulletins. No. 1028 deals in 
Westinghouse rotary converters and No, 1190 is entitled 
Westinghouse Engine Driven Alternating Current Generators 
Type E. Five neatly printed folders dealing with 
Westinghouse electric tailor’s iron, a.c. switchboard meters, 
d.c. switchboard meters, watthour meters, type OA, and 
type C watthour meters are also making their appearance 
among the trade. 

TRADE NOTES. 

S. Glen Vinson, vice-president and general manager of the 
Ideal Electric and Manufacturing Company of Mansfield, Ohio, 
has been visiting the Pacific Coast for the past three weeks 
with a view to establishing a branch house in the West. 

R. B. Elder, vice-president and general manager of the 
Machinery and Supply Company, has resigned his position 
with this company to take charge of the branch house of the 
Ideal Electric and Manufacturing Company of Mansfield, 
Ohio, in this city. Location of office will be given in a later 
issue of the Journal. 
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FINANCIAL. 

OAKDALE, CAL.—Sealed bids were received by the 
clerk of the Board of Trustees up to September 18, 1911, for 
the purchase of $25,000 of water bonds and $12,000 of sewer 
bonds. 


MORGAN HILL, CAL.—The Morgan Hill municipal 
bonds for a water system have been sold to the Bank of 
Morgan Hill for $13,334.80. They are bringing a premium of 
$334.80. 


TACOMA, WASH.—A $10,000,000 mortgage has been filed 
by the Tacoma Gas Company with the county auditor in 
favor of the Continental Commercial Trust Company and 
Savings Bank of Chicago. The money is to be used for new 
improvements and an extension of the service. 


VALLEJO, CAL.—There will be a bond election held 
late next month or early in November on the question of 
whether or not an issue shall be made providing for a muni- 
cipal electric light plant and distributing plant. Also for 
the erection of a city hall and joint county jail; $150,000 will 
be voted for the electric light system and $75,000 for the 
city hall and jail. 


ELKO, NEV.—Mr. Meyers, the representative of the 
Western Assets Company, the German branch of the Roth- 
childs, says that the town of Contact has a bright future. 
The company gets a 25 per cent interest in all the claims 
in the Contact district and in return will erect an electric 
smelter and build a railroad from the camp to the main 
line of the Southern Pacific railroad at Valley Pass, near 
Cobra. They will put in a big dam on the Little Salmon 
River and install a power plant to generate electricity 
to run the mines and smelter; the estimated cost of the 
plant, railroad, smelter and dam, being about $4,000,000. 


ILLUMINATION. 


BREMERTON, WASH.—The City Council has granted a 
franchise to Oroville Randolph and others of Seattle to 
construct and cperate a gas plant in Bremerton. 


SAN DIEGO, CAL.—The gas and light company is plan- 
ning to lay mains and supply Ocean Beach with gas by the 
middle of October. 


WALLA WALLA, WASH.—Mayor Cropp in a message to 
the municipal council of this city favored the immediate con- 
struction of a municipal power plant. 

SEATTLE, WASH.—The Lighting Department of the city 
will erect a $9000 one story concrete power plant at 1179 
Eastlake avenue. B. H. Graff, 601 American Bank Building, 
contractor. 

SAN DIEGO, CAL.—The City Heights Improvement As- 
sociation has been made a permanent organization and Wal- 
ter Kirby has been made president. It has been decided to 
immediately install an electric street lighting system. Ar- 
rangements have been made with the San Diego Gas & Elec- 
tric Company. 

AUBURN, CAL.—J. L. Bryson, owner of the Rawhide 
mine at Towle and the Home Picket mine at Last Chance 
gives out the information that the deal has been finally 
closed whereby the Placer Electric Company, recently or- 
ganized has become half owner of Bryson’s property, 
together with other water ditches and rights. Bryson says 
he is to receive $1,240,000 for his half interest. The com- 
pany plans to put in a big power plant on the American 
River near here. _— 
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SPOKANE, WASH.—City Engineer McCartney has re- 
ceived plans prepared by Architect K. K. Cutter for lamp 
posts on the Monroe street bridge. The plans will be in- 
spected and steps taken to have the lamps manufactured. 

KLAMATH FALLS, ORE.--The City Council has passed 
an ordinance granting to the W. F. Boardman Company a 
franchise for a period of 50 years for the erection and main- 
tenance of a gas plant within the city of Klamath Falls. 

SANTA BARBARA, CAL.—The Board of Supervisors will 
receive sealed bids up to October 16, for the purchase of a 
franchise granting the right to construct, and for a period 
of fifty years to maintain a system of gas pipes under and 
along the public roads and highways of the county. 

RIVERSIDE, CAL.—The Ornamental Cement Stone Com- 
pany has closed a contract with the Panada Development 
Company to make 70 concrete lamps to be used at the new 
mission town of Panada in Merced County. These will be 
old mission plan and cost several thousand dollars. 

LIVERMORE, CAL.—Officials of the Pacific Gas & Elec- 
tric Company visited this city last week to plan the erection 
of an extensive gas manufacturing plant for supplying the 
product to Pleasanton and Livermore for light and heat. 
General Superintendent P. C. Funk and President John de 
Sabla visited Livermore on the matter and held a number 
of conferences. The plant is to be one of the largest in 
this part of the State. 


PORTERVILLE, CAL.—With a cash capital of $1,000.- 
000 and with headquarters in Porterville, the organization 
has been completed of the Central Counties Gas Company 
of California, the consolidation of gas plants of the south- 
ern portion of the va)ley, which will furnish illuminating and 
fuel gas to Terra Bella, Porterville, Strathmore, Lindsay, 
Exeter, Visalia, Tulare and probably Lemoore and Han- 
ford. Frank Hugh Hess, the organizer and manager of the 
Home Gas Company, of Porterville, who was one of the 
promoters of the consolidation as well, has been elected 
president and general manager of the new corporation. 
Bonds will be issued against the physical valuation of the 
company in amount sufficient to construct high pressure gas 
lines, which will be necessary to cover the territory. 


INCORPORATIONS. 

SEATTLE, WASH.—The Sound Electric Company of 
Seattle has boen incorporated for $10,000 by E. Ellsworth, H. 
Schacht and Ed. Ellsworth. 


ESCONDIDO, CAL.—The San Diego County Mutual Tel- 
ephone & Telegraph Company is the name of a new tele- 
phone company incorporated here for $100,000. 


OLYMPIA, WASH.—The Twisp Valley Power & Irriga- 
tion Company of Twisp has been incorporated with a capital 
stock of $20,000 by Harry Burke and C. F. Lohman. 


PORT TOWNSEND, WASH.—The Olympic Electric 
Railway Company has been incorporated with a capital 
stock of $2,500,000. The road is to be completed with the 
funds from the sale of $2,000,000 in bonds. 


ALBANY, ORE.—Articles of incorporation of The Sweet 
Home Water Company have been filed in the county clerk’s 
office. The object of the company is to furnish water for 
domestic and other purposes to the citizens of Sweet Home. 
The capital stock of the company is $20,000. The incor- 
porators are R. Watkinds, W. A. Malone, A. School and J 
Goings. 
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PORTLAND, ORE.—The Ewbank Power Transmission 
& Motor Company, with a capital of $250,000, has been in- 
corporated and articles filed. This concern is to equip 
and construct electric street car lines and develop and fur- 
nish power. H. Ewbank, Jr., H. B, Ewbank, Sr., and G. 
Staples are the incorporators. The principal place of busi- 
ness is Portland 


TELEPHONE AND TELEGRAPH. 


SUSANVILLE, CAL.—The Johnstonville Telephone Com- 
pany has been granted a franchise to erect and maintain a 
telephone system for a period of five years. 

NAPA, CAL.—The Monticello people with the co-opera- 
tion of the Cappell and Wooden Valley residents and the 
business men of Napa, are contemplating putting in a 
direct phone line between their town and this city. 

PETALUMA, CAL.—W. D. Thomas, the electrician, has 
been awarded the contract to build the telephone line for 
the Gugielmetti Telephone Company to Cotati. The line 
will commence at the J. D. Ellis ranch and extend to the 
Jarvis ranch at Cotati. 


RED BLUFF, CAL.—The Tehama County Telephone Com- 


pany has ordered two carloads of poles to be used in erect- 
ing the farmers lines. More poles will be ordered as soon 
as the number needed can be estimated. These lines wil! 
connect with the central stations at Red Bluff and Corning. 


LOS ANGELES, CAL.—Conclusion of negotiations are 
announced whereby another independent telephone company 
has been added. This latest connection was made at San 
Fernando, and over three hundred subscribers in that town 
and its surrounding territory are given the benefit of the 
Pacific long distance service. Likewise all subscribers of 
the Bell company now have direct communication with 
every telephone working out of the San Fernando exchange. 
The connection is similar to that put into effect August 
1 with the Home Telephone Company of Covina, operating 
at Covina, Azusa, Glendora, Puente, Bassett, Rowland, Irwin- 
dale Charter Oak and Baldwin Park. 


TRANSMISSION. 


WEAVERVILLE, CAL.—The Board of Supervisors has 
granted permission to the Trinity Dredging Company for a 
franchise for an electric transmission line for a period of 
fifty years over highways and bridges. 

SAN BERNARDINO, CAL.—The Boara of Supervisors 
has passed an ordinance granting to the Pacific Light & 
Power Corporation a franchise for a period of 50 years, to op- 
erate and maintain an electric pole and wire system upon 
all public roads and highways of the county, outside of 
incorporated cities. 

LOS ANGELES, CALF. A. Raney, vice-president of 
the Riverbank department of Guy M. Rush Company, has 
just returned from Riverbank and states that contracts 
have been let and arrangements are being completed for the 
installation of transformers and sub-stations to furnish light 
and power to that section. 

SUSANVILLE, CAL.—The Board of Trustees has passed 
an ordinance granting a franchise to erect, construct and 
maintain poles and wires for the transmission of electricity 
for heat, power and light under or upon the highways with- 
in the corporations of Susanville for the purpose of conduct- 
ing a general power and lighting business within the town. 

BLAINE, WASH.—The British Columbia Electric Rail- 
way Company, headquarters at Vancouver, B. C., has secured 
an acre site on the international boundary line for the 
establishment of a large concrete electric station to furnish 
electrical energy to this city. J. Edward Waller, the London 
civil engineer, has reported favorably on the project and 
contracts are being arranged. 


[Vol. XXVII—No. 14 


SAN FRANCISCO, CAL.—The Chamber of Commerce of 
San Francisco is in receipt of a circular proposal from the 
Isthmian Canal Commission, calling for bids to furnish a 
plant and materials for a hydroelectric station at Gatun. 
Sealed bids will be received at the office of the general pur- 
chasing officer of the Isthmian Canal Commission, Wash- 
ington, D. C., not later than 10:30 a. m, on October 9. Fur- 
ther information can be obtained at the office of the Cham- 
ber of Commerce of San Francisco, Merchants’ Exchange 
building. 


TRANSPORTATION. 
LOS ANGELES, CAL.—The Board of Supervisors. has 
sold a franchise to the Pacific Electric Company for certain 
roads in the Yerba & Paige tract, at the usual bid of $100. 


NORTH YAKIMA, WASH.—Pinner & Griffith, 810 E. 
Yakima ave., this place, have secured the contract for erect- 
ing the plant of the Pacific Power & Light Company at this 
place, at $23,400. 

SEATTLE, WASH.—W. H. Coughlin, American Bank 
building, has been granted a permit by the Board of Public 
Works for the clearing and grading of right of way for the 
Lake Burien and Oxbow electric railways. 

GOLDENDALE, WASH.—The Pacific Light & Power. 
Company has been granted a franchise by the county com- 
missioners to construct a power line from this place to Cen- 
terville, a distance of seven miles, to cost $7000. 


MONROVIA, CAL.—A committee from the Board of 
Trade, consisting of W. H. Evans and Thomas Bynum, has 
called on Messrs. Shoup and McMillan, officials of the Pacific 
Electric Company, in regards to an electric line for this city. 


NATIONAL CITY, CAL.—Work will soon start on the 
relaying of the track of the electric division of the San 
Diego Southern Railway, between National City and San 
Diego. New ties will be put in and all the old light rails 
will be replaced with new 65-pound steel rails. 

SEATTLE, WASH.—The Hofius Steel & Equipment Com- 
ing steel rails sufficient for 10-miles of trackage on the 
proposed Seattle-Tacoma short line, the general contract 
for which has been secured by the Homer Crosby Construc- 
tion Company. Construction work on the railway will begin 
as soon as the steel is delivered. 


SAN JOSE, CAL.—C. P. Anderson made application re- 
cently to the Supervisors for a franchise to build a railroad 
between this city and Almaden. The bidders want to run a 
double track line with steam, electric or gas cars or all. The 
proposed railroad will be built, it is announced, at a cost 
in the neighborhood of half a million dollars. The project 
has been financed and the preliminary surveys already made, 
according to Anderson’s statement through his attorneys 
to the board. 

SAN FRANCISCO, CAL.—The Supervisors have passed 
the bill authorizing the Board of Public Works to purchase 
40 acres for the Geary street municipal railway, the entire 
cost not to exceed $350,000. The board also authorized 
the payment of $6900 to Eccles & Smith for 60,000 tie plates 
furnished for the Geary street railroad. The board laid 
over until a later date the matter of approving the “loop 
terminal” for the Geary road, recommended by Public 
Works Commissioner Laumeister. 

SAN FRANCISCO, CAL.—Judge Seawell has handed 
down a decision in the suit of Daniel S. O’Brien against the 
Sutter Street Railway Company, holding that the company 
was illegally operating horse cars in Market street. Judge 
Seawell maintains that the company forfeited its Market 
street franchise when it stopped its cars at Sutter, in place 
of running the cars out to the end of the line. The suit 
was brought to test the right of the company to operate 
the cars from Sutter street to the ferry. 





